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} Mr. Cannon. The committee will be in order. 
We shall take up this morning appropriations for the Atomic 
Energy Commission. 
We have with us Chairman McCone, Commissioner Graham, Com- 


missioner Floberg, Commisioner Williams, and Commissioner Wilson. 
(1) 
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OPERATING EXPENSES 


Program and financing 
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Object classification 






























1959 actual 1960 estimate 1961 estimate 
ATOMIC ENERGY COMMISSION 
. umber permanent positions ded 7,413 573 7,479 
1e equivalent of all other positions__. ‘ st | 54 
) ; number of all employees - : 6, 872 6. 894 7. 002 
) Number of employees at end of year_- 6, 855 7,012 7,094 
) 
) Average grade and salary, grades established by the 
) Atomic Energy Commission < 3 ieee 8.7 $7, 12¢ 8.9 $7,272 | 8.9 $7, 346 
y 
) 01 Personal services 
Permanent positions 876 $49, 656, 845 $51, 029, 608 
) Positions other than permanent 492, 300 366. 000 100, OOO 
) Other personal services 1, 971, 793 2, 261, 156 2. 170, 392 
0 
) rotal personal services 50, 716, 969 52, 284, 000 53. 600, 000 
0 02 Travel 2, 837, 707 5, 339, 000 650, 00 
03 Transportation of things 6, 610, 180 11. 186. 000 114. 000 
- 04 Communication services 2 4,673, 953 $. 472, 000 +. 680. OOO 
0 05 | s and utility services 716 212. 889. 000 214, 557, 000 
Ot Printin nd reproduction SON HO, OO 619, 000 
07 Other contractual services 1 1) 326), 548, 64 1. 305. 624. OO 
. Services performed by other agencies - 24, 832, 863 20, 196, 000 1, 276, 000 
08 Supplies and materials 694, 324, 709 56, OOK 
0) 09 Equipment St) % If OM ) 
11 Grant, subsidies, and contribution 7, 693, 507 171, OOM 1 
() 2 nsion nnulti ind insurar ims 1, ¢ 
2 13. Refunds, awards, and indemnitic 23 FOS G8. OO 
ro a es ents 18. 04 7. Of Tt 
7 red 4 Wd. OM LOO. O 
2 } »bligated in 1958 1, 129, 167 
0 1, At Energy Con 2,319.7 4 771, 64 { 4 r 
- LLOe { 
0 ery ' 
- f all employees 
ie 5 : ) ( 
0) 5 : 
| \ ( 1 ry 6.7 + t S14 v9 
Uy 01 ) y VICES 
I 1 ent 1 $218 d } " 
. i tio the = 1) + 
0 | ry ry 42. 7 ary 
se 2 4 1, OOM 
04 wort nm ¢ tl Qo { wy 
Je al 3 7 oo 
6 R 1 utilit 3 : >> 
Us n 202. 2 2 { ‘ 41) 
09 Eq neé GGR ( Mm) 
1] t bsidies, and contributior 3 } O84 
13 1 wards, and indemnit 100 
I t 1 ass I nt 7 1) ( 
lotal, allocation accounts 27, 757, 609 3 ; 3. OOO 
otal obligation 2, 347. 480, &I 2, 542, 977. 42 2, 472, 900, 000 
f Dligatio re distributed follow 
Atomic Energy Commissic 2 319, 703, 194 ) { » 442 S77. 
Department of State &, 488 
Department of the Interior 
Geologic survey 2 
Bureau of Mines 163 2 ) ; 50, OO 
} N ivy 2 1), 264 o 
| Department of Health, Edu m, and Welfare 
Public Health Service 17 
' Army_. 27, 605, O73 28, SI i 29, 673, 000 
| 
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PLANT ACQUISITION AND CONSTRUCTION 


Program and financing 








Program by activities 
Facilities for— 
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1. Raw materials ss ccutaibleibensot aa aes $78, 717 $100, 000 
2. Special nuclear materials............- ee 76, 410, 307 159, 755, 000 
3. Weapons ae ie. ee 
4. Reactor development -_--..--.- niclliciiicia ataaainsinnite | 130,705,216 | 190,332, 500 
5. Physical research dasa ianitlsescenaiaratiaait 41, 099, 069 67, 796, 000 
6. Biology and medicine ae . ‘ 2, 198, 127 3, 772, 000 
7. Training, education, and information-.-_. = 896, 209 | 1, 043, 000 
8. Civilian applications of isotopes development and | | 
nuclear explosives Sa : ‘ natin 3, 400, 000 
9. Communities nehilcn eae ie 2, 282, 149 3, 227, 000 
eS ee 656, 968 691, OOO 
NN ae cle eemmnen --.-------| 291,126,982 | 472, 565, 500 
Financing: 
Unobligated balance brought forward___._______- _------| —222, 864, 482 |—209, 915, 500 
Recovery of prior year obligations__-_- i sat 28, 249, 000 —150, 000 
Unobligated balance carried forward__......-...-- ss 0G) GAG O00 heen cece 
Appropriation (new obligational authority)_.........-- 249, 929, 000 262, 500, 000 | 
Object classification 
1959 actual 1960 estimate 
ATOMIC ENERGY COMMISSION 
03 Transportation of things $19, SIS $69, 000 
04 Communication services ; tit) 1. 009 
07 Other contractual service 7. 654, 41 aU 4, (00 
Services performed by other agencie . 8, 707 | 
O08 Supplies and materials 3s 3, 642, 536 10, 000, 000 
I) Lands and structures oA : Rittdonaed Soe 273, 438, 683 : 14 
13 Refunds, awards, and indemnities 61, 853 OO | 
Total, Atomic Energy Commission 284, 826, 78 167, 913, 914 
ALLOCATION ACCOUNTS 
Total number of permanent positions & 17 
Average number of all employees ; 3 lt 
Numbcr of employees at end of year 0 0 
Average GS grade and salary 6.2 $5,215 | 6.1 $5, 230 
01 Personal services 
Permanent positior $18, 810 $79. 688 
Positions other than permanent 233 | 5, OOO 
Other personal services 233 8i2 
Total personal services 19, 276 85, 500 | 
02 Travel i, 188 5, 041 
03 Transportation of things 6, O40 | 517 
04 Communication services 28 129 
05 Rents and utility services 1, 261 3, OOO 
06 Newspapers and periodicals 3 
07 Other contractual services 408, 580, £75 
Services performed by other .gencies F 5 OOO 
08 Supplies and material 4, 358, ¢ 905 
10 Land and structures 1. 498 3, 970, 919 
11 Grants, subsidies, and contributions. 
Total, allocation accounts_-- eee 6, 390, 304 | 4,651, 586 
Total obligations ‘ 291, 126, 982 172, 465, 500 
Obligations are distributed as follows: 
Atomic Energy Commission 254, S2¢ 467, 913, 914 
Department of Agriculture (Soil Conservation Service) 13, 209 | 
Department of Commerce 
Bureau of Public Reads J 110, 399 | 13, 804 
Maritime activities ; 1, 202, 829 | 3, 044, 758 
Department of the Interior (Bureau of Indian Affairs) _-- 1, 587 | 
Genera! Services Administration__----.-- Be hha tee tat ate ote | 4, 362, 620 | 
Army-- sees ee ar sas a Sia ata 609, 669 | 1, 593, 024 








1959 actual | 1960 estimate | 1961 estimate 


$100, 000 
56, 966, 000 
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101, 644, 000 
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1961 estimate 


$38, 000 
1, 000 
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JUSTIFICATION OF THE EstTIMATES 


We shall insert first pages 1 to 13 of the justifications. 
(The justifications follow :) 


GENERAL STATEMENT FOR OPERATING EXPENSES 


ESTIMATE OF APPROPRIATION 


This book contains the budget estimates for the appropriation “Operating 
expenses” for fiscal year 1961. The estimates provide for total obligations of 
$2,486,900,000 to be funded by: (1) a new appropriation of $2,427,300,000; (2 
the reappropriation of $37 million in unobligated balances estimated to be 
available at the end of the fiscal year 1960; and (3) an estimated $22,600,000 to 


be received as revenues from non-Federal sources during the fiscal year. 


ESTIMATES OF COSTS AND OBLIGATIONS 


The budget estimates for this appropriation are stated in terms of accrued costs 
for each of the AEC’s 12 operating programs. “Accrued costs” denotes the actual 
application of labor, materials, equipment, and services to the program during 
the year, but excludes depreciation of facilities used in the operations. The AEC 
does, however, maintain accounts for depreciation for the purpose of determining 
total costs of production and for use in establishing prices for services rendered 
or products sold to others. 

The net costs of operation are reconciled to the total obligations to be incurred 
during the year by estimating the buildup or decrease during the year of the 
resources that are to be applied to future years’ operations. These estimates are 
included in the section titled, ‘Increase or Decrease (—) in Selected Resources” 
and include inventories and undelivered orders. 

From total obligations are deducted the revenues estimated to be obtained from 
non-Federal sources in order to arrive at the amount of appropriations required. 
These revenues are obtained from the operations of AEC-owned communities and 
housing, from the sale of products, from services performed for others, and from 
other miscellaneous sources. These revenues are identified and summarized 
under the tab “Revenues applied.” 

The following table summarizes the accrued costs for each program, and the 
total obligations for fiscal years 1959, 1960, and 1961. The detailed justifications, 
beginning on page 14, present the programs in the same order as they appear on 
this summary table. 


Summary - accrued ope see costs by aon reconciled to net obligations 





Actual, fiscal Estimate, Estimate, 
year 1959 fiscal year 1960 | fiscal year 1961 


Accrued costs by program: 


Raw materials___- weneecececcecce-------------| $705, 512,144 | $728,646,000 | $630,000, 000 
Special nuclear materials....____....----------------| 541, 303, 455 | 563, 000, 000 567, 700, 000 
WRN ie ee eae Loto eet niet ein caubh 484, 879, 166 | 498, 100, 000 | 504, 000, 000 
Reactor de velopment. See meee aes ‘ 347, 057, 273 389, 800, 000 436, 200, 000 
Physical research - sk cl aa pigs css ia do woe 114, 645, 885 | 143, 344, 000 163, 200, 000 
Bier end motes... .. 42, 007, 757 49, 000, 000 54, 200, 000 
Tr iining, education, an a inform: ition - 13, 033, 893 13, 500, 000 14, 200, 000 
Civilian applications of isotopes and nuclear ex- 
plosives... Ee I ee aoe j 5, 762, 397 11,000, 000 11, 500, 000 
ARRON INON IN co eet iN 16, 509, 601 | 14, 632,000 | 10, 204, 000 
Program direction and administration.__._________- 49, 412,165 | 52, 000,000 | 54, 900, 000 
Security el 6, 995, 176 6, 097, 000 5, 862, 000 
Other costs =o es Ce ae ee a 5, 559, 672 5, 800, 000 | 6, 500, 000 
Adjustment to prior- year I —3, 483, 142 | 0 0 
Total accrued program costs..........-.....------ 2, 329, 195, 442 2, 474, 919, 000 2, 458, 466, 000 
Changes in selected resources. _.._..._.--------_------ 18, 265, 361 54, 058, 420 28, 434, 000 
Total obligations for eae expenses___......-- 2, 347, 460, 803 | 2, 528,977,420 | 2,486, 900,000 
Less revenues applied_- Ee a ee Lars 28, 079, 323 26, 850, 000 | 22, 600, 000 


Net obligations (financed by appropriated funds) 2, 319, 381,480 | 2,502,127,420 | 2, 464, 300,000 


ai, 
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FINANCING OF OBLIGATIONS 


The financing of the estimated total obligations of $2,486,900,000 proposed 
in the budget estimates for fiscal year 1961, together with comparable data for 
fiscal year 1959 and 1960, is summarized in the following table: 


Actu fiscal Estimate, Estimate 
( 1959 fiscal ye 1960 | fisc year 194] 
Funds available for obligation 
Unobligated balance beginning of year (reappropria 
tior $77, 999, 252 $152, 369, 420 $37, 000. 000 
Appropriation 2 397. 406, 000 2 389, 114, 000 2 497, 300. 000 
Revenues received from non-Federal sources IS O79, 323 26, 850, 000 22, 600, 000 
Transfer to ‘“‘Salaric ind expenses,’’ National 
Science Foundation (72 Stet. 881; 73 Stat. 364 2 060, 000 2 000, 00K 
( t ' ‘ t eT ( nts ' 1s St ( 
1959 appropri \ in 195S——ac ! I 
remet 7? Stat. OS 1 1¢ ( 0 
rotal fund ivailable for obligatior » 499, $30, 2938 » 565, 977, 42 2 486, 900, 000 
Less: Unobligated balance, end of year_ __- 152, 369, 420 37, 000, OO 0 
Total obligations incurred wah », 347, 460, 803 2, 528, 977, 420 2, 486, 900, 000 


Of the unobligated balance of $37 million estimated to be available at the 
end of fiscal year 1960, some $19 million reflects the difference between the 
actual unobligated balance on June 30, 1959, and the estimate of $183,100,000 
included in the 1960 budget estimates. 


EXPENDITURES FOR OPERATING EXPENSES 


Expenditures from the operating expenses appropriation for fiscal year 1961 
are estimated at $2,409 million, a decrease of $6 million from estimated ex- 
penditures of $2,415 million in fiscal year 1960. Actual expenditures for operat- 
ing expenses in fiscal year 1959 totaled $2,326,200,129. The estimated amounts 
available for expenditure in fiscal years 1959, 1960, and 1961, the expenditures 
for each year, and the remaining unexpended balances are shown in the 
following table: 

Erpenditure analysis 











Act I I i 
f ( 
1959 ry 196 
Fund v ble for expe liture 
Unexpended balance, t iing of yea | 
Obligated $821, 546, 5O8 $815, 244, 044 $902, 727, 464 
Unob! ilance 77, 990, 252 152, 369, 420 37, 000, 000 
New approp! n 2, 397, 406, 000 2. 389, 114, 000 | 2, 427, 300. 000 
Transfer to ‘‘Salaries and expenses,’’ National Science | 
Foundation (72 Stat. 881; 73 Stat. 364 2 000, 000 2 O00, OOF 
1959 appropriation available in 1958—advance pro 
curement (72 Stat. 98)... —1, 129, 167 0 0 
Total funds available for expenditure | 3, 293, 813, 593 727, 464 | 3, 367, 027, 464 
Less expenditures se | 2,326, 200, 129 00, OOO 2, 409, 000, 000 
Unexpended balance, end of year: 
Obligated : . | R15, 244, 044 902, 727, 464 958, 027, 464 
Unobligated balance a 152, 369, 420 37, 000, 000 | 0 
Total unexpended balance _- salen 967, 613, 464 939, 727, 464 958, 027, 464 





HIGHLIGHTS OF OPERATING PROGRAMS 

There follows a brief description of each of the programs set forth in the 
summary on page 2. 
Operating costs 


1. Raw materials program.—Operating costs for the raw materials program 
are estimated at $630 million in fiscal year 1961, compared with estimated fis- 
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cal year 1960 costs of $728.6 million and actual fiscal year 1959 costs of $705.5 
million. The raw materials program includes the procurement of uranium con- 
centrates and ores from foreign and domestic sources and related costs for re- 
source evaluation. The decrease in quantities of uranium concentrates to 
be procured in fiscal year 1961 results primarily from the deferral of Canadian 
deliveries until after fiscal year 1962. 

2. Special nuclear materials program.—Operating costs for the special nu- 
clear materials program are estimated at $567.7 million in fiscal year 1961, 
compared with estimated fiscal year 1960 costs of $563 million and actual fiscal 
year 1959 costs of $541.3 million. The production of special nuclear materials 
begins with the refinement of uranium concentrates for diffusion plants or re- 
actors. The isotope uranium 2385 is extracted in gaseous diffusion plants at 
Oak Ridge, Tenn., Paducah, Ky., and Portsmouth, Ohio. Plutonium is synthe- 
sized in the reactors at Hanford, Wash., and Savannah River, 8.C. Improve- 
ments in processes for each manufacturing step are aimed at decreases in unit 
costs, increases in yield and improvements in the quality of products. 

3. Weapons program.—Operating costs for the weapons program are esti- 
mated at $504 million in fiscal year 1961 compared with estimated fiscal year 
1960 costs of $498.1 million and actual fiscal year 1959 costs of $484.9 million. 
The weapons program includes the production of atomic weapons, the main- 
tenance of stockpiled weapons in a state of constant readiness, the develop- 
ment and design of new weapon types, and the maintenance of test areas in 
standby or caretaker status. 

1. Reactor development program. Operating costs for the reactor develop- 
ment program are estimated at $486.2 million in fiscal year 1961 compared with 
estimated fiscal year 1960 costs of $389.8 million and actual fiscal year 1959 
costs of $347.1 million. Emphasis will continue to be placed on advancing pow- 
er reactor technology in order to achieve large scale generation of economic 
electrical energy from atomic reactors. Cooperative endeavors between the 
Commission and industrial groups, as well as with Euratom and Canada, will 
be stressed. 

The estimates provide for : general reactor systems research and development 
applicable to many reactor designs, fuel cycle development, a program of re- 
actor safety, a program for development of separations systems for processing 
irradiated fuel elements, and development of systems for disposal of radioactive 
wastes. 5‘ 

Work will also be continued on reactors to propel merchant vessels, on reactors 
to meet military needs for power in remote areas, on reactors to propel naval 
vessels, military aircraft, and missiles, and on reactors to provide electric 
power and heat for satellites. This research also provides information use- 
ful in the development of civilian power reactors. 

Operation of test facilities and experimental reactors will be continue d at the 
National Reactor Testing Station, Idaho. 

>» Physical research program.—Operating costs for physical research are 
estimated at $163.2 million in fiscal year 1961 compared with estimated fiscal 
year 1960 costs of $143.3 million and actual fiscal vear 1959 costs of $114.6 
million. The physical research program consists of theoretical and experi- 
mental investigations required to support both the Commission’s immediate and 
long-range objectives for utilizing nuclear energy. Advances achieved in the 
past can be traced back to similar laboratory investigations. In the atomic 
energy program, research plays a relatively more important role than in other 
industrial operations of comparable size. The phenomena dealt with are close 
to the frontiers of science. Unusual materials are employed, and their nu- 
clear as well as their chemical and physical properties must be determined. 
The temperatures and radiation densities at which these materials are used 
are outside the range of previous experience in industrial technology. 

Research will be continued on the controlled thermonuclear project to even- 
tually achieve production of power through the fusion process. 

Research is carried on both by Commission laboratories and by some 140 
universities and other independent institutions. 

6. Biology and medicine or —Operating costs for research in biology and 
medicine are estimated at $54.2 million for fiscal year 1961, compared with esti- 
mated costs of $49 million in fiscal year 1960 and actual costs of $42 million 
in fiscal year 1959. Primary program emphasis will continue to be placed on 
the protection of the health and safety of atomie energy plant workers and 
the general populace from the hazards of atomic energy operations. Research 
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on radioactive fallout problems and related research in the biological hazards of 
radiation will continue to be expanded. Additional emphasis will be placed on 
research efforts of pertinence in the rapidly growing field of industrial uses of 
atomic energy. Close liaison will continue to be maintained with the Office 
of Civil and Defense Mobilization as well as with other agencies performing 
functions interrelated with Commission biomedical interests. Research is 
carried on both by Commission laboratories and by some 220 universities and 
other independent institutions. 

7. Training, education, and information program.—Operating costs for the 
training, education and information program are estimated at $14.2 million in 
fiscal year 1961 compared to estimated fiscal year 1960 costs of $13.5 million 
and actual fiscal year 1959 costs of $13 million. Primary program emphasis 
will continue to be placed on broadening the base of nuclear technology at home 
and abroad. Program efforts are directed toward the provision of assistance to 
colleges and universities in establishing nuclear curriculums; the provision of 
assistance to States for training in radiation control; the operation, through 
contract, of schools and the conduct of specialized courses; offering of graduate 
fellowships in the nuclear energy field: presentation of international confer- 
ences, studies and exhibits; and the development and dissemination of technical 
information. 

8. Civilian applications of isotopes and nuclear explosives.—Operating costs 
for this program are estimated at $11.5 million in fiscal year 1961 compared to 
estimated fiscal year 1960 costs of $11 million and actual fiscal year 1959 costs 
of $5.8 million. The civilian applications of isotopes consist of research and 
development activities required to accelerate realization of the potentially vast 
nonpower uses of atomic energy. The program will provide for (1) expansion 
of the technology and utilization of isotopes with particular attention to indus- 
trial and commercial opportunities; (2) laying the foundation for training of 
persons who can work safely with radiation: (3) encouraging the private pro- 
duction of isotopes; and (4) developing, through research and development activ- 
ities, application of high level or massive radiation. 

The civilian applications of nuclear explosives program (Plowshare) encom- 
passes the development of peaceful uses of nuclear explosives. The program 
provides for (1) development of special instrumentation and feasibility 
studies regarding new applications, (2) device development, (3) high explosive 
experiments in different media to obtain scaling and effects data, (4) experi- 
mental effort directed toward power and isotope production, and (5) experi- 
ments to obtain information on the use of nuclear explosives for excavations. 

9. Community.—The Commission will continue to operate under contract the 
community of Los Alamos, N. Mex., and provide limited housing services at 
other locations. The communities of Oak Ridge, Tenn., and Richland, Wash., are 
being disposed of under the Atomic Energy Community Act of 1955, as amended, 
and the estimates assume that transfer of all facilities will have been effected 
by the end of fiscal vear 1960. The fiscal year 1961 estimates for Oak Ridge and 
Richland consist only of assistance payments to the newly organized community 
groups, as authorized by law and minor closeout costs. Estimated costs of $10.2 
million will be incurred in fiscal year 1961 for community operations compared 
with estimated fiscal year 1960 costs of $14.6 million and actual fiscal year 1959 
costs of $16.5 million. 

10. Program direction and administration—Under the general heading of 
program direction and administration are grouped together the salary costs 
and other expenses of Commission personnel engaged in general management, 
executive direction, and technical supervision of program operations: the nego- 
tiation and administration of contracts: and other related administrative 
activities. The corresponding costs for Commission personnel engaged in non- 
administrative activities directly related to a specific program are included 
in that program, as for example, personnel safeguarding classified shipments or 
providing fire protection for a community. Expenses of personnel of other 
Government agencies, including their travel. doing work for the Commission 
are treated as contractual services, are not included in the AEC detail of per- 
sonal services and travel, and are not included in limitation amounts. 

Estimated costs of $54.9 million will be incurred in fiscal year 1961 for pro- 
gram direction and administration compared with estimated fiscal year 1960 
costs of $452 million and actual fiscal year 1959 costs of $49.4 million. An in- 
crease of 100 employees is budgeted under this program in fiseal year 1961. 
The inerease of $2.9 million provides for salaries, travel, and other costs as- 
sociated with the higher average employment, and other special requirements, 
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including, for the first time, the cost of the Federal Employees Health Benefit 
Act of 1959. The costs in fiscal year 1961 represent 2.2 percent of total operat- 
ing costs, compared with an estimated 2.1 percent in fiscal years 1960 and 1959. 

11. Security investigations—Costs of security investigations in fiscal year 1961 
are estimated at $5.9 million compared with estimated fiscal year 1960 costs of 
$6.1 million and actual fiscal year 1959 costs of $7 million. Under provisions 
of the Atomic Energy Act of 1954, persons to be employed on work involv- 
ing access to restricted data are required to be cleared for security purposes 
based on investigations by the Civil Service Commission or the Federal Bureau 
of Investigation. 

2. Other costs.—This program includes costs incurred by the Commission 
in furnishing materials and services to industrial organizations and other 
private parties apart from those which it provides normally for its own basic 
program. The costs are incurred only upon the request of others. Charges 
are made for these materials and services and the revenues derived are in- 
cluded under “Revenues applied.” Other costs are estimated to be $6.5 million 
in fiscal year 1961, compared with $5.8 million in fiscal year 1960 and $5.6 
million in fiscal year 1959. The higher estimate in fiscal year 1961 is due 
principally to an estimated increase in sales of radioisotopes. 

13. Selected resources.—This program includes inventory stocks held by the 
AEC and its contractors, collateral funds, and goods and services on order 
under contract. The appropriation requirements for these items are based 
on the changes in balances from the previous fiscal year. Selected resources 
at the end of fiscal year 1961 are estimated at $964.4 million as compared with 
$936 million in fiscal year 1960 and $881.9 million in fiscal year 1959. The 
increase of $28.4 million in fiscal year 1961 is related principally to: (1) an 
increase in balances related to procurement of Canadian uranium concentrates, 
delivery of which is deferred until future years; and (2) an expanded re- 
search and development effort on the reactor development and weapons 
programs. 

Fiscal year 1960 balances include $13.6 million for a computer for the 
Lawrence Radiation Laboratory which is required for increases in the compu- 
tational load as a result of the intensive weapons effort at that location. The 
computer is expected to be delivered in fiscal year 1962. This increase for 
the computer was offset by a reduction in a like amount for irradiation test 
space contracts determined to be in excess of the amount of the currently 
estimated need for such contracts. 

14. Revenues applied.—This program includes (1) income from sales and 
lease of products, and services rendered, (2) revenues from communities and 
(3) other miscellaneous income items. These revenues are applied against 
Atomic Energy Commission appropriation requirements. Revenues are esti- 
mated at $22.6 million for fiscal year 1961, compared to an estimate of $26.9 
million for fiscal year 1960, reflecting a decrease of $4.8 million in community 
revenues, partially offset by a net increase in other revenues of $0.5 million. 
Revenues for fiscal year 1959 were $28.1 million. 


J}.S. Atomic ENERGY COMMISSION 
JUSTIFICATION FOR PROPOSED LANGUAGE CHANGES—OPERATING EXPENSES 


The proposed changes in the appropriation language for Operating expenses 
are described below. Language enclosed in black brackets indicates proposed 
deletions: language in italic indicates proposed insertions. 

1. “not to exceed [$3,550,000] $3,650,000 for expenses of travel;”. 

This change is in accordance with the estimated requirements in fiscal year 
1961 for expenses of travel as set forth in the detailed estimates. 

2. “not to exceed [$52,750,000] $53,600,000 for personal services;”. 

This change is in line with the estimated requirements in fiscal year 1961 
for personal services as set forth in the detailed estimates. 

3. “purchase (not to exceed [three hundred and ninety-six] four hundred 
and sixty, of which [three hundred and sixty-six] four hundred and thirty-seven 
are for replacement only, including [one] two at not to exceed $4,000 cach) and 
hire of passenger motor vehicles ;” 

This provides authorization for the procurement in fiscal year 1961 of 460 
passenger motor vehicles of which 437 are required for replacement of older 
vehicles and 23 would be additions to the fleet. The vehicles being replaced 
are eligible for replacement under the standards established by the General 
Services Administration. Included in the number to be replaced are two 
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passenger motor vehicles for use at headquarters to provide transportation 
for the AEC Commissioners to and from official meetings in Washington. They 
will replace similar vehicles currently eligible for and requiring replacement. 
The General Government Matters Appropriation Act for fiscal year 1960 (Public 
Law 86-79) establishes a limitation of $1,500 on the cost of a passenger motor 
vehicle unless otherwise specifically provided. The proposed language would 
authorize the procurement of these two vehicles at a cost of not to exceed 
$4,000 each. 

For the past several years the Commission has been reducing the number of 
passenger motor vehicles being operated. Contractors are assigned passenger 
motor vehicles as Government-furnished equipment and operate them in carrying 
out the Commission’s program. In the light of the increased programs being car- 
ried on, it will be necessary to provide increased numbers of vehicles at various 
locations. Of the additional vehicles being requested, seven are required at Han- 
ford in connection with the construction of the new production reactor; three will 
be required at the Argonne National Laboratory and eight at the Brookhaven 
National Laboratory to meet the laboratories’ needs resulting from the expanding 
program and facility additions: and eight will be required at the National 
Reactor Testing Station, Idaho, because of the expanded operations at that 
site. Offsetting these additions will be a reduction of three vehicles at the 
Albuquerque operations office. With the net addition of 23, the fleet will number 
2.044 at the end of 1961. 

4. “[$2,389,114,000] $2,427,300,000, which, together with the unexpended bal- 
ances, as of June 30, [1959] 1960, of prior year appropriations made available 
under this head to the Atomic Energy Commission, and [, in addition,J any 
moneys (except sums received from disposal of property under the Atomie 
Energy Community Act of 1955 (42 U.S.C. 2301) ) received by the Commission, 
notwithstanding the provisions of section 3617 of the Revised Statutes (31 
U.S.C. 484), shall remain available until erpended:” 

This change provides (1) for insertion of the amount requested to be appro- 
priated for fiscal year 1961, (2) for continuing the provision making unexpended 
balances available in the new year which has been in effect since 1950, and 
(3) for establishing the “Operating expenses” appropriation as a no-year appro- 
priation, to be available until expended. 

5. “[That of the funds appropriated herein, $2,000,000 shall be transferred to 
and merged with funds appropriated to the National Science Foundation: 
Provided further,]. 


[Provided further, That in the event the Commission deems it desirable to 
lesign and construct at a Commission installation any power reactor prototype 
for which cooperative arrangements are authorized under the Commission’s 
authorization Act for the fiscal year 1960, as part of the cooperative power 
reactor demonstration program, and for which direct construction b he Com 
mision is authorized as an alternative to a cooperative arrangement, not to exceed 
$16,000,000 of the amount appropriated herein may be transferred to the appro- 
priation for “Plant acquisition and construction’]” 

These changes eliminate language for which there is no requirement in fiscal 


year 1961, 


JUSTIFICATION FOR PROPOSED LANGUAGE CHANGES rENERAL PROVISIONS 


The proposed change in the language for the administrative provisions is 


i 
described below. Language enclosed in brackets indicates proposed deletions ; 
language in italic indicates proposed insertions. 
1. “Any appropriation available under this or any other Act to the Atomic 


Energy Commission may initially be used subject to limitations in this Act during 

the fiscal year [1960] 1961 to finance the procurement of materials, services, or 

other costs which are a part of work or activities for which funds have been 

provided in any other appropriation available to the Commission: * * *” 
This change makes the provision applicable to fiscal year 1961. 


(GENERAL STATEMENT 


Mr. Cannon. Mr. Chairman, we shall be glad to have a statement 
from you at this time. 

Mr. McConr. Mr. Chairman and members of the committee, it 
gives us great pleasure to meet with you today to outline the budget 
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estimates of the Atomic Energy Commission for the fiscal year 1961. 

Before proceeding with the presentation, Mr. Chairman, I would 
like to introduce to the comittee our newest ee Dr. 
Robert E. Wilson. As you know, Dr. Wilson has had a distinguished 
career as industrialist, scientist, and inventor, and almost from the 
beginning of the Atomic Energy Commission has served on various 
advisory committees to the Commission, most recently on the GAC by 
appointment from the President, but he resigned from that Commit- 
tee in order to accept appointment to the Commission. 

I should like to point out, Mr. Chairman, that some portions of 
my statement contain classified information. Copies of the docu- 
ment we have placed in the hands of members of your committee, 
therefore, bear appropriate markings to indicate that they contain 
restricted data. With your penetra Mr. Chairman, I would pro- 
pose to read my statement in i entirety, si with the understanding 
that. certain portions would be caaatel r deleted altogether from 
the transcript so as to provide an pa uated statement for the 
printed record. 

Mr. Cannon. Mr. Chairman, when your transcript comes to you 
and to the Commissioners, please feel free to delete any material you 
think should be eliminated in the interest of national defense. 

Mr. McCone. Thank you; we will do that. 

Mr. Cannon. I might also say, please feel free to elaborate on any 
statement in order to make it more precise. 

You may proceed. 

Mr. McConr. As you know, funds for the atomic enery program 
are provided in two ap propriations, one for operating expenses and 
one for plant acquisition and construction. Our requested appropri 
ation for operating expenses Is S2.427,300,000, For plant acquisition 
and construction we are requesting a fiscal year 1961 appropriation of 
$215,500.00. 

Our 1961 estimates closely resemble those of recent years. Activi- 
ties related to military requirements constitute the major portion of 
the total budget. These activities include development work on mili- 
tary reactors, and the development and manufacture of nuclear weap- 
ons. Also identified with military requirements are the costs of 
procuring raw materials and converting them to uranium 235, plu 
tonium, and other weapons materials. 


RAW MATERIALS 


| sh: ill clise USS first the raw mater! inls progr Uni. Raw materia] 
are estimated at $630 million in fiscal vear 1961, 2n decrease of S100 
million from 1960. ‘This still is the largest single item in the Com 
mission budget, accounting for more than 25 percent of 
estimated 1961 operating cost. 

Both domestic production of uranium concentrates 


the total 


and our prove Ii 
reserves contin ined to INCL ase during the past vear. As a result of 


defe rr’ als nevoti: ited wit! 1 some of the mii We 1" produ ers, domest ic pro 
duc ‘tion Is expec ted t 3) hold at about the ¢ urrent le vel for 
years. Deliveries from overseas also are likely 
L960 level. 

The $100 million reduction in our fiscal vear 1961 submission is 
largely the result of a stretchout agreement reached last Nove mbet 
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with the Canadian Government. Approximately 4,900 tons of Cana- 
dian concentrates, which otherwise were scheduled to be delivered in 
fiscal year 1961, are estimated to be deferred until after fiscal year 
1962, when the majority of our Canadian contracts otherwise would 
expire. 

Giving effect to the estimated Canadian and domestic deferrals, 
projected receipts of U** in 1961 will total about 31,800 tons as 
compared with 35,300 tons in 1960, a 10 percent reduction, Of these 
estimated 1961 receipts 58 percent will be from domestic suppliers, 28 
percent from Canada, and 14 percent from oversea sources. 

Total 1961 costs of the raw materials program show a decrease of 
14 percent compared with 1960. This reduction is due not only to the 
decrease in total deliveries but also to the continued decline in the 
average price per pound paid for uranium concentrates from $10.09 
to 39.77. 

Our efforts during the past few years to limit additional domestic 
procurement and to negotiate stretchout arrangements with both 
domestic and foreign suppliers are bringing near-term deliveries more 
in line with projected requirements. The deferred quantities will be 
delivered following fiscal year 1962, when there otherwise would be 
a sharp drop in receipts. 

It should be noted that the deferrals anticipated in the budget were 
based on preliminary negotiations. To the extent that these deferrals 
are not realized, additional amounts may be required to fund de- 
liveries. 

The Commission’s total commitments under foreign and domestic 
contracts and domestic public announcements for the period July 1, 
1960, through December 31, 1966, are for approximately 162,000 tons 
of uranium concentrate estimated to cost about $2,925 million. 

I would like to state, Mr. Chairman, that the deferrals which I have 
been discussing do not involve an increase in our total commitment. 
They merely postpone the acceptance of deliveries until after the 1962 
period. 

SPECIAL NUCLEAR MATERIALS 


Next in our budget presentation is the special nuclear materials 
program. While 1961 receipts of uranium concentrates for processing 
into feed materials to be used in the production of uranium 235 and 
plutonium will be at the reduced rates previously mentioned, the feed 
materials supply will be adequate to meet weapons production sched- 
ules, the needs of other military programs, and the requirements for 
peaceful uses of atomic energy. 

With respect to participation by private industry in the proces- 
sing of uranium for the AEC production program, we can report that 
the privately financed Allied Chemical Corp. plant has completed its 
first year of operation and is currently able to meet the contractual 
production rate for specification uranium hexafluoride feed for our 
gaseous diffusion plants. Also, we are now planning to invite private 
industry to participate in the processing of uranium metal feed for 
the new Hanford production reactor. 

(Discussion off the record.) 

Mr. McConr. It might be noted that, the new production reactor at 
Hanford, the construction of which is proceeding in accordance with 
the schedule, will start up in fiscal year 1963. 
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Production of other special materials needed for both military and 
civilian applications will be at rates necessary to meet schedules in 
the most economic manner. 

In the absence of a privately owned chemical processing plant the 
AEC has been planning to process in AEC installations irradiated 
fuels from civilian reactors. During the past several months, the 
Commission has learned of a current interest within private industry 
in providing chemical reprocessing services as a commercial venture. 
We expect to be advised as to industry’s conclusions on this matter 
after the completion of studies now underway. Accordingly, we have 
postponed action on plant modifications for the processing of these 
materials until early next fiscal year. 

Emphasis in process improvement efforts will continue to be placed 
upon assuring continuity and safety of operations and the achieve- 
ment of more economical production methods. 


WEAPONS 


In the weapons program the funds requested would continue pro- 
duction of such types, and numbers, of bombs and warheads as have 
been stated to us by the Department of Defense as being required. 
These funds would also carry on at about the same rate as in earlier 
years related storage and surveillance functions. They would con- 
tinue an active research and development program to improve existing 
designs and to bring forth new designs to the limit that our current 
situation permits. They would provide for the holding of the nuclear 
proving ground in an inactive status, but without funds for any 
nuclear weapons tests. I would like to describe briefly some factors 
concerning our test situation and our research and development efforts. 

( Discussion off the record. ) 

Mr. McConr. As I mentioned earlier, we have budgeted no funds in 
fiseal 1961 for the carrying out of nuclear weapons tests. Through a 
major portion of fiscal year 1960, we have maintained the Eniwetok 
Proving Ground on a standby basis at a cost approximating $600,000 
per month. Weare now developing plans to change over to an inactive 
caretaker status, and therefore have programed only $2 million for 
caretaking during fiscal year 1961. At the Nevada test site, during this 
current fiscal year and the year preceding, we carried on certain tunnel 
work and procurement of long leadtime items with the objective of 
being ready to test underground there a limited number of devices 
should authority so to do be given. This budget makes no provision 
for further weapon test preparatory work in fiscal year 1961 but we 
shall retain the Nevada test site and the preparations we have made on 
a standby basis. The test site and its administrative facilities will 
be used during fiscal year 1961 for ROVER and PLUTO test activities. 

In the field of research and development, our inability to conduct 
nuclear tests will restrict materially our future ability to come forth 
with new and different designs and to prove rapidly their reliability 
and safety. The moratorium to date has been used by our laboratories 
n digesting information secured from past tests and in developing 
for stockpile proven designs required for our national defense. As 
you know, it now appears likely that the moratorium will go further, 
provided agreement is reached under the conditions laid down by the 
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President and the Prime Minister in their statement of March 29, 
1960. During this period we can make some progress on improving, 
and extrapolating from, existing designs. Faced by this situation, we 
believe it imperative that we continue the energetic program of our 
critical weapon laboratories, and accomplish through research and 
development such advances as are possible of accomplishment in the 
absence of testing. 

Naturally, if we are to adopt improved or extrapolated designs 
which we have not tested, we must be certain as to their reliability and 
their safety. To do this requires much more elaborate theoretical 
analyses than were needed when tests were possible to check new 
designs. It requires a tremendously increased computational load 
in connection with these analyses. It requires more elaborate non- 
nuclear testing of components and firing of high e xplosive assemblies. 

We do not intend during this fiscal year to increase the number of 
personnel working on weapons in our three nuclear weapon labora- 
tories. However, to enable them to function most effectively under 
these new conditions necessitates a proportionally small increase in 
nuclear and nonnuclear research and development costs over earlier 
years. The funds requested for these two activities have been in- 
creased somewhat, therefore, over fiscal year 1960 expenditures. Im- 
portantly, too, to meet the added computational load, we are proceed- 
ing to purchase additional computer capacity for the Lawrence Radia- 
tion Laboratory, Livermore Branch, as has already been done for the 
Los Alamos Laboratory. 

As a last point and one related to the test moratorium, I would 
like to point out that we are carrying on certain activities related to 
improving test detection systems. A major portion of the work can be 
handled better by other agencies, so our activity in this regard is 
that for which we are uniquely qualified. In the field of detecting high 
altitude detonations, we have expended approximately $2 million 
during fiscal year 1960 in development of instruments for use in 
satellites. We have pure hased, also, one set of instruments to examine 
the possibility of detecting shots in lower space from ground s 
tions. We have carried out a series of high explosive deton mies in 
large cavities to examine whether such emplacement would muflle the 
seismic signal essential to detecting underground shots. Also, we 
have underway in connection with our test readiness program at the 
Nevada test site, construction of a shaft wherein we could—subject 
to national policvy—detonate a nuclear charge in a different rock strata 
to examine how the strata change affects the seismic signal. 


REACTOR DEVELOPMENT 


The Commission’s reactor development program covers the entire 
range of activities directed to meeting reactor requirements for mili- 
tary and space applications and to reducing the cost of generating 
electricity and heat from nuclear energy for civilian purposes. In 
total these efforts are estimated to cost about $436 million in fiseal 
vear 1961. 

CIVILIAN POWER 


The civilian power program has been given concentrated attention 
during the past year, and significant results can be reported. TEx 
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tending the program studies described to you last year, the Commis- 
sion undertook a comprehensive analysis to provide a basis for long- 
range plans for the civilian power reactor program. The informa- 
tion assembled deals with the current status of the technology for 
each of the reactor design concepts on which we have been working, 
appraises their economic potential, and outlines future development 
plans. 

These initial reports and the program we have now formulated 
represents only a first step in a projected systematic effort to evalu- 
ate and reappraise our goals, opportunities, and accomplishments on a 
continuous basis. We must be alert to recognize the significance of 
new information in this growing technology, so that we can take 
prompt advantage of unforeseen opportunities, on the one hand, and, 
on the other, so that we can eliminate effort on projects which are no 
longer fulfilling their earlier promise. 

Our goals for civilian reactor development are substantially un- 
changed from those widely agreed upon last year. We seek to reduce 
the cost of nuclear power from large central stations to levels com- 
petitive with power from fossil fuels in the high cost areas of this 
country by 1968, and thereafter to achieve further reductions which 
will increase these economic benefits and extend them to wider areas. 
A still longer range objective is to develop power reactors capable 

of breeding nuclear fuel, in recognition that the naturally occurring 
isotope, uranium 235, may not alone be sufficiently plentiful to meet 
foreseeable needs in the long-range future. In ‘all these efforts it 
is our purpose to maintain this Nation’s position of leadership i 
the technology of nuclear power. 

To achieve competitive costs for nuclear power requires us to em- 
phasize the development of technology for large-scale central-station 
plants. Much of this technology also has application to smaller size 
plants, and we shall continue to support projects directed specifically 
to reducing the cost of nuclear power produced in small plants. 

Turning now to our proposed program for fiscal year 1961, the 
Commission will continue general research and development which 
feeds new technology to all reactor projects, both civilian and military. 
These efforts include the development of improved reactor materi: als, 
components, instrumentation and controls, and the investigation of 
systems for radioactive waste disposal. Activities which will receive 
increased emphasis in 1961 are the exploration of advanced design 
concepts useful for both large and small reactors, and the development 
of improved reactor fuels and systems for fuel recovery. 

Our existing facilities in Idaho for irradiation testing of fuels and 
reactor components are being supplemented in several ways to meet 
needs now clearly foreseen. Year to year contracts are being nego- 
tiated for test space in privately owned testing reactors of General 
Electric Co. and Westinghouse Electric Corp. We would also expect, 
under appropri ite long-term contractual arrangements, to use space 
in a privately owned testing reactor proposed for construction by the 
Babcock & Wilcox Co. Certain other irradiation requirements for 
high performance naval and power reactors can be met only by an 
advanced test reactor capable of providing much higher neutron fluxes 
than are available from existing or proposed privately owned testing 
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reactors. ‘The Commission proposes in 1961 to start construction 
of such a high flux reactor. 

In the work directed to developing the most promising design con- 
cepts for civilian power reactors, we will continue to construct, 
modify, and operate reactor experiments. During fiscal year 1961 
the AEC expects to have in operation nine reactor experiments, of 
which four will be started up for the first time during that year. The 
latter group consists of a boiling water reactor experiment and an 
experimental fast breeder reactor now under construction at the Na- 
tional Reactor Testing Station in Idaho, and reactors under con- 
struction at Hanford for development of a plutonium fuel cycle and 
at Savannah River for the development of components for heavy 
water reactors. In addition, two experimental reactors will be under 
construction, the experiment: al gas-cooled reactor at Oak Ridge and 
the experimental organic-cooled reactor at the National Reactor Test- 
ing Station. 

The Commission-owned prototype pressurized water reactor plant 
at Shippingport will also continue In operation in 1961. Certain 
modifications are planned which will permit the full power testing 
of the second reactor core at a power level of 150,000 equivalent elec- 
trical kilowatts, more than double the 60,000 kilowatt rating of the 
first core. Negotiations were conducted earlier this year between the 
Commission and the Duquesne Light Co. concerning installation of 
electrical generating capacity which would use the increased amount 
of steam to be produced. Both the Commission and Duquesne sub- 
sequently agreed that it would not be economical to install additional 
turbogenerator capacity, but that it would be more practical to dis- 
sipate the steam by means of a heat sink, for which the Commission 
is requesting funds in this budget. 

To prove out the conclusions tentatively drawn from the operation 
of reactor experiments, it is essential in the development of each 
reactor concept to construct and operate prototype reactors. It is 
the Commission’s strong preference that prototype plants be built and 
operated by publicly or privately owned utilities. To encourage in- 
dustry to undertake such projects, and to maximize the technological 
gains, the Commission is prepared to partic ipate in such ventures 
through cooperative arrangements. Under so-called second round 
arrangements, suitable for cooperative and publicly owned utilities, 
AEC’s participation includes both research and development work and 
construction of the reactor, while the operating utility provides the 
electric generating facilities. Under third-round arrangeme nts, AIC 
limits its participation to research and development and waiver of 
use charges for fuel and heavy water; all construction costs are 
borne by the utility. 

Should industry proposals not be forthcoming for a prototype plant 
considered by the Commission to be an essential step in the orderly 
development of a particular reactor nee; the Commission would 
undertake to construct the plan with Government funds. 

During fiscal year 1961, under cooperative arrangements now in 
effect, we expect four prototype reactors to come into operation and 
an additional five or six to be under construction. 

In addition, proposals have been invited or received for four other 
cooperative power reactor projects for which the detailed arrange- 
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ments remain to be worked out. The review of factors bearing on the 
safety aspects of proposed sites is a major problem in the consideration 
of such proposals. For 1961 we anticipate a substantial increase in 
the portion of our civilian power reactor effort being carried out under 
cooper: ative arrangements. 

The final stage in the development of a particular power reactor 
concept is the construction of large, commercial size nuclear power- 
plants. Primary responsibility for undertaking projects in this cate- 
ae v lies with the utility industry. 

Industry has undertaken five power reactor preien ts which are 
wholly financed with private capital, including related research and 
development. These projects include two small experimental reactors, 
the intermediate size Humboldt Bay boiling water prototype plant, the 
large size Dresden boiling water plant, “and the lar ge pressurized 
water plant at Indian Point. A highlight of the past year was the 
completion and initial startup of the Dresden plant; operation at its 
design power level of 180,000 electrical kilowatts is expected later this 
year. The Dresden plant went on line April 15, reaching 65,000 kilo- 
watts (electrical) on April 18, and is expected to reach 90,000 kilo- 
watts today. The inform: ition @ rained from these projects will be of 
immense value to the civilian power program. 

Today it appears that the time may be nearer at hand than 1968 
when a large-scale nuclear powerplant can be undertaken by a utility 
company on the basis that during the plant’s useful life it will prove 
more economical than a powerplant using conventional fuel. Lead- 
ing reactor manufacturers have publicly offered to construct large- 
scale power reactors on the basis of a fixed price which is low enough 
to attract substantial interest on the part of the major utilities oper- 
ating in areas of high-cost power such as California. It would be 
of significant benefit to the Commission’s program to have one or 
more such large-size plants constructed and operated. It is possible 
that during the coming year, under its authorization to grant research 
and development assistance and to waive certain fuel-use charges in 
connection with unsolicited proposals, the Commission may find it 
appropriate to encourage one or more utility companies to undertake 
the commitments involved in building such a large-scale nuclear 
powerplant. 

INTERNATIONAL COOPERATION 


The Commission’s program for cooperation with other countries 
and international organizations in the peaceful uses of atomic energy 
is carried out, for the most part, by making available the information 
developed in the Commission’s various activities, and by providing 
unique materials, equipment, services, advice, and opportunities for 
training of personnel. 

In addition to this broad program of assistance, the Commission 
also has undertaken to participate with other countries in specific 
projects which would be beneficial to our own reactor development 
program. The first such project was the joint reactor program with 
Euratom, which had as its goal the construction, within the six mem- 
ber countries, of 1 million electrical kilowatts of power reactor capac- 
itv within the next several years. 

Largely because of an improvement in the prospects for fossil fuel 
supplies during the next decade or so, the construction and opera- 
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tion of nuclear power reactors is now regarded by the industrialized 
nations of Western Europe as less urgent ‘than appeared to be the case 
when the timetable for Euratom nuclear power projects was formu- 
lated 2 years ago. As a result, only one firm proposal for construc- 
tion of a nuclear powerplant under the joint United States-Euratom 
program has been submitted, the SENN project in Italy. Other pro- 
posals may yet mature and be found acceptable, but it is clear that the 
scope and pace of the Euratom nuclear power program will be con- 
siderably reduced compared with earlier expectations. 

For many years our cooperative endeavors with Canada have in- 
cluded the exchange of research and development results relevant to 
heavy water moderated power reactors. Canada’s interest in this 
type of reactor has progressed to the point of planning to construct 
a large power reactor, for which a smaller prototype is already under 
construction. Rather than pursue a parallel course which would 
largely duplicate Canadian efforts, the Commission proposes to par- 
ticipate in the development work associated with the Canadian project 
and thereby obtain, for use by the U.S. industry, all information which 
would be necessary for industry to construct a similar project in the 
United States. 

MILITARY AND SPACE REACTORS 


More than half of the total estimated operating costs for our reactor 
development program is for projects to meet the requirements of the 
Department of Defense and the National Aeronautics and Space 
Administration. Propulsion requirements range over wide areas: 
from combat ships to rockets for space. Heat and power require- 
ments range from those for remote military installations to those fo1 
auxiliary systems of satellites. 

Last July our program for the development of propulsion reactors 
for manned aircraft was reoriented. The revised program places 
increased emphasis on the development of materials and reactor sys- 
tems capable of high performance and long life. As you know, we 
are working on two approaches—the indirect cycle and the direct 
cycle—to meet the common objective of a high performance propul- 
sion system. In both approaches there are challenging problems to be 
met in reactor physics, high temperatures, corrosion, radiation resist- 
ant materials, and shielding; problems with are, of course, important 
to our entire reactor development program—both military and civilian. 
Both approaches show promise of useful application. 

The indirect cycle approach uses solid fuel elements to heat a liquid 
metal coolant. This heat is transferred from liquid metal to air by 
a radiator which serves in place of the chemical combustion section ina 
turbojet engine. This system offers potential applications ranging 
from subsonic planes to all-nuclear, supersonic, strategic bombers. 

( Discussion off the record.) 

In the direct cycle approach, air is heated directly by passage 
through the reactor. The effort in this approach consists of material, 
component, and reactor research and development. Tests in a series 
cf reactor experiments have shown that ceramic homogeneous systems 
offer great promise. 

( Discussion off the record. ) 
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PROJECTS ROVER AND PLUTO 


In the areas of missile propulsion reactors our effort consists of two 
projects: ROVER and PLUTO. Major emphasis in each has been on 
the development of materials for high-temperature, high-power-den- 
sity reactors. Substantial growth in both projects is planned for 
1961. 

The purpose of Project ROVER is to demonstrate the feasibility of 
nuclear propulsion for rockets. The AEC and NASA are both work- 
ing on the project. AEC’s responsibility is the development and 
geome testing of the reactors, while NASA is responsible for the 

light test system development and operation and is planning to con- 
struct the facilities required for this purpose. 

For Project PLUTO our objective is to demonstrate the feasibility 
of nuclear ramjet engines for use in high-speed, low-altitude strategic- 
bombardment missiles. The first core test reactor experiment will 
reach criticality in the first half of fiscal year 1961. ———— 

vuclear energy has its place in space exploration not only for pro- 
pulsion but as a source of power for instrumentation of satellites and 
space vehicles. The designation of the AEC program for such auxil- 
lary power is SN AP, short for systems for nuclear auxiliary power. 
Phi » deve lopme nt of SNAP devices is concerned with prob lems pec ‘ul- 
ir to space environment which include those imposed by weight limi- 
tations and the requirement for long-term, reliable operation in the 
space environment. 

The Commission recognizes that the introduction of nuclear de- 
vices into the space environs introduces new and unique potential 
health and safety problems. NASA, AEC, and DOD have established 
a joint committee to study these problems, and in addition AEC has 

stablished an Aerospace Nuclear Safety Board to review these prob- 
lems in detail and make recommendations to the Commission. 

Two types of power sources are under development. One is the 
radioisotope unit which uses the nuclear decay energy from an appro- 
priate r: adioisotope. For larger amounts of power we are developing 
ompact reactors as the heat source. Operation of such a reactor was 
innouneed last Nareuntiog These heat sources can be used with static 
as well as rotating machinery for generating electrical power. <As- 
sociated rotating equipment is also under test. 

The SNAP program was originated to provide auxiliary power 
sources for the Air Force advance reconnaissat ice program and later 

‘the NASA. The success of the SNAP devices has given impetus 
(0 further development of advanced SNAP systems to meet other 
requirements for long-lived, unattended electrical power sources - 
\n increase in 1961 is also projected for the SNAP effort. 


NAVAL REACTORS 


Che objective of the naval reactors program is the development of 
huclear propulsion plants and long-life reactor cores in a wide range 
of power rat ings to meet the military requirements of the Department 
of Defense. 

The Navy’s authorized nuclear- pow ered-ship construction program 
through fiseal year 1960 includes 37 submarines and 3 surface ships. 
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By the end of calendar year 1960, the Navy expects to have 17 nuclear- 
powered submarines in operation. Of these 17 submarines, 5 are 
POLARIS missile firing submarines; 10 are attack submarines; 1 is 
a REGULUS missile firing submarine; and 1 is a 2-reactor radar 
picket submarine. 

For fiscal year 1961 a substantial increase is projected in the re- 
search and development effort for naval re: vctors. I would like to 
say that there will not be an appreciable increase in our total expendi- 
ture to the field of naval reactors. There will be an increase in 
research and development, and a corresponding decrease in the supply- 
ing of materials because we do not have as many projects under con- 
struction. 

Principal emphasis will be placed on the development of reactor 
cores having significantly longer life, the development of a nuclear 
propulsion plant for a nuclear- powered destroyer, and the develop- 
ment of a natural circulation reactor plant for submarine applica- 
tion. The land prototype for the destroyer reactor plant is now under 
construction at the Atomic Energy Commission’s site located at West 
Milton, N.Y. Construction of the land prototype of the natural cir- 
culation reactor plant will be underway during fiscal year 1961. 


ARMY REACTORS 


The objective of the Army reactor program is to develop various 
reactor systems to fulfill military requirements for nuclear power- 
plants at remote locations. To meet. this objective the powerplants 
must be compact, lightweight, and capable of being set up rapidly 


and at minimum costs. Four general concepts—pressurized water, 
boiling water, gas cooled, and fast reactor systems—are under de- 
velopment. 

Small power reactors of the pressurized water and boiling water 
types are now operating. The major effort for these reactor types is 
to improve plant reliability and component systems, to reduce capital 
costs, to lower operating costs, and to provide basic and advanced 
knowledge for plants of these types now being planned or under con- 
struction for the military services. 

During recent weeks a study authorized by Congress last year was 
completed by contract of the technical and ec onomic feasibility of 
small power reactors which could be built with today’s tec hnology for 
various military applications at remote sites. The study indicates, on 
the basis of capital costs determined by the contractor and as yet un- 
supported by firm bids, that at selected sites to which delivery of con- 
ventional fuel is very costly, small power reactors offer economic 
advantage. Reactors appear to offer long-range advantage in Ant- 
arctica, for example. The Commission will welcome the opportunity 
to cooperate with any of the military services which may decide to 
procure and install power reactors for such remote sites. 

Turning to longer range development objectives, for the gas-cooled 
concept our aim is to dev elop a mobile, trailer-mounted nuclear power- 
plant. The gas-cooled-reactor experiment to provide design and eng!- 
neering data went critical in February of this year. 

(Discussion off the record. ) 





MARITIME REACTORS 


The program for the development of nuclear propulsion for mer- 
chant ships is the joint responsibility of the AEC and the Maritime 
Administration. Generally, the AEC has the responsibility for the 
nuclear portion of the program. 

A pressurized water reactor is to propel the Savannah, the world’s 
first nuclear-powered ship designed for commercial operation. The 
ship will be undergoing extensive testing this fall, and upon comple- 
tion of testing, will be placed in operation. Thereafter, it will provide 
practical knowledge of the problems of maintenance, repair, and re- 
fueling, and of commercial supporting facilities needed for nuclear 
merchant shipping. 

A gas-cooled reactor coupled to a closed cycle gas turbine appears 
to offer long-range promise for a high efficiency, liga weight, low cost, 
compact propulsion system. During fiscal yea - 1961 we will continue 
the design work on major components and place in operation a critical 
experimental facility. 

Design and engineering studies were recently completed on various 
reactor systems for a tanker of about 43,000 deadweight tons. The 
systems studied were the direct cycle boiling water reactor, the in- 
direct. cycle boiling water reactor, and the advanced pressurized water 
reactor. While the studies provide a basis for economic comparison, 
many factors such as today’s depressed maritime market influence 
the maritime aspects of the study. Costs shown in the study should 
be considered as comparative only, and not as absolute. 


PHYSICAL RESEARCH 


Next in our budget is physical research, which is concerned with 
achieving a basic understanding of matter and energy. Included in 
physical research are the fields of high energy physics. chemistry, 
metallurgy, nuclear physics, mathematics, and controlled thermonu- 
clear research. About two-thirds of the cost for this program is for 
research at AEC-owned major research centers, with the remaining 
cost associated with research at educational institutions, nonprofit 
research institutions, industrial laboratories, and other Government 
agencies. 

The increase in the cost level for physical research is primarily 
attributable to high energy physics: a field which is aimed at further- 
ing man’s knowledge of the fundamental particles which make up 
matter. Research in this field has shown an increasing need for ma- 
chines to produce particles of higher and higher energies and for 
more complex apparatus to accomplish the difficult measurements re- 
quired. 

The major AEC accelerators already operating in the multibillion- 
electron volt energy range are the cosmotron at Brookhaven National 
Laboratory and the bevatron at the Lawrence Radiation Laboratory in 
Berkeley. Four major accelerators are presently under construction. 
The 30 Bev. alternating gradient synchrotron at Brookhaven is 
nearing completion and initial operation is planned for the summer 
of 1960. The high intensity, 3 Bev. Princeton-Pennsylvania proton 
accelerator and the 6 Bev. Cambridge electron accelerator are ex- 





pected to undergo tune-up tests in the latter part of fiscal year 1961, 
and in the following year we expect completion of the 12.5 Bev. zero 
gradient synchrotron at Argonne National Laboratory. 

The pending authorization bill provides for modifications of the 
zero gradient synchrotron, the Princeton-Pennsylvania proton accel- 
erator and the bevatron. These modifications will provide a greater 
capability for accommodating more advanced experiments. Also pro- 
vided in the bill is a new project, the linear electron accelerator at Stan- 
ford University. The bill provides for initial design and engineering 
for a total of $3 million. The estimated project cost is $107.2 million. 
The funding for this authorization and for necessary research and de- 
velopment are not included in this budget. Appropriate estimates 
would be transmitted to the Congress after favorable action on the 
authorization bill. 

The Commission is aware that the construction, modifications, and 
operation of these machines involves large sums, and that the cost will 
grow substantially in future — Nevertheless, the Commission be- 
lieves, after extensive reviews at hich levels of Government, that this 
expense is justified by the importance of high energy physics in the 
Nation’s total endeavor in basic research. 

Controlled thermonuclear research will continue at about the same 
level as in recent years at four of the major AEC laboratories. How- 
ever, there will be a decrease in the total cost level attributable to a 
drop in costs associated with design, fabrication and testing of the 
model © Stellarator. Controlled thermonuclear research offers 
promise for abundant cheap power, but practical results cannot be ex- 
pected until a number of basic technical problems have been overcome 


which in our opinion will require many years of research. 


BIOLOGY AND MEDICINE PROGRAM 


Biomedical research is of vital importance not only to the continued 
successful operations of the Commission, but tothe health and safety of 
the entire world in the nuclear age we have entered. 

For the past several years, through the support of your Committee, 
we have been intensifying our research activities in radiation effects, 
fallout studies, and utilization of atomic energy and its tools and by- 
products in the biomedical and agricultural sciences. This broad 
program of research is essential to our health and safety and must 
continue at an increasing pace. 

To improve our techniques for estimating radioactive contamina- 
tion of the atmosphere and controlling the resuiting hazards. it is 
essential to make full use of our present opportunity to study the ra- 
dioactive debris from past tests which is still present in the upper 
atmosphere. 

Tn order to achieve the increased pace during fiscal year 1961 which 
we consider essential, $54.2 million for biomedical activities is needed, 
an increase of 11 percent. over 1960 costs. The greater part of this 
increase is for studies of radiation effects on biological systems, and 
biomedical problems in atomic energy operations. 

The program for fallout studies during fiscal year 1961 has been 
reoriented to studies of a longer range character of the transport. and 
ultimate fate of fallout. Less emphasis will be placed on the surveil- 
lance type of monitoring because this is now being undertaken on an 





expanding basis by the Department of Health, Education, and Wel- 
fare. 

The problem of fission product toxicity becomes more pressing and 
work on this aspect of the program will grow in fiscal year 1961. Dur- 
ing the past year, certain observations have been made on the produc- 
tion of genetic effects and cancer by radiation, pointing to a lesser 
effect at low dose rates. These observations must be extended as rap- 
idly as scientific manpower becomes available. The increased costs 
during 1961 for exploiting the beneficial uses of atomic energy will ex- 
tend efforts in biological and medical applications, including the ex- 
perimental treatment of cancer, using the medical reactor at the re- 
cently completed Brookhaven National Laboratory medical center 
and the 184-inch cyclotron at the Lawrence Radiation Laboratory in 
Berkeley. 

An additional $4 million is needed for new facilities or for ex- 
pansion or improvement of existing facilities primarily for use in 
updating our information on radioactive fallout and associated effects 
and hazards. 


TRAINING, EDUCATION, AND INFORMATION 


The training, education, and information program is designed to 
broaden the base of nuclear knowledge at home and abroad. Program 
effort includes equipment grants, materials, and teaching aids for col- 
leges and universities; special courses conducted through contractors ; 
graduate fellowships; international conferences and exhibits; and 
organization and dissemination of technical information. In addi- 


tion, education and job training will be provided to regulatory per- 
sonnel of the States, to permit early assumption by the States of reg- 
ulatory and inspection functions with respect to by produet , source, and 
special nuclear materials. The provision of this job training is author- 
ized by Public Law 86-373. 


CIVILIAN APPLICATIONS OF ISOTOPES AND NUCLEAR EXPLOSIVES 


Successful applications of radioisotopes and high-intensity radia- 
tion sources, as well as civilian applications of nuclear explosives, car- 
ried under the code word “Plowshare,” promise to be of major eco- 
nomic significance and public benefit. 

While the basic principles of radioisotopes use have been known for 
about 25 years and we have made important progress in certain areas 
of use, such as gaging and radiography, broad application is rela- 
tively unexploited. Our atomic energy activities of the last few years 
have made available a large number and variety of isotopes with a 
wide range of properties. Judicious participation by the Govern- 
ment in supporting research and development where gaps exist in 
radioisotope and radiation technology, as well as in increasing train- 
ing opportunities, will accelerate re: alization of the benefits from this 
import: int area of technology. 

An interesting application presently under study is that of food 
preservation. The Army has a program underway which is aimed 
at_ determining the military usefulness of high-dose food irradiation. 
Since low-dose processing is believed to have greater potential com- 
mercial benefit, the AEC efforts will be oriented in this direction. 
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These two programs will complement each other and will constitute 
the basic elements of an aggressive national program. 

In the Plowshare program several possible peaceful uses of nuclear 
explosives are being investigated. ‘These include large-scale earth 
movement, recovery ‘of oil from shale and tar sands, rales ‘tion a 1sO- 
topes, and generation of power. 

A series of high-explosive shots in various media to determine the 
relationship of crater dimensions to depth of burial, effects of simul- 
taneously detonated charges, and empirical verification of theoretical 
scaling laws will be conducted. 

Bioenvironmental studies related to the proposed Cape Thompson 
experiment, Project Chariot, will continue. 

Construction and site preparation for the Gnome experiment in 
New Mexico will also continue, and subject to Presidential approval, 
the nuclear detonation is programed for the spring of 1961. This 
experiment is designed to provide information on generating power 
and recovering isotopes from a contained nuclear explosion, and in 
addition, it is planned to utilize the high-neutron flux from the deto- 
nation to make neutron cross section measurements which will con- 
tribute to scientific knowledge and to the reactor development 
program. 

COMMUNITY 


This year, for the first time, the portion of the program estimate 
covering operation of the communities of Oak Ridge, Tenn., and 
Richland, Wash., consists almost entirely of assistance payments to 
these newly incorporated communities, as provided for in chapter 9 of 
the Atomic Energy Community Act of 1955. The transfer of munici- 
pal installations to eligible local entities will have been completed by 
the beginning of the fiscal year. Most of the real estate has already 
been sold. 

The community of Los Alamos, N. Mex., continues to be operated 
under Government ownership. 


PROGRAM DIRECTION AND ADMINISTRATION 


Our final major category is program direction and administration, 
which includes salary and other costs of AEC personnel engaged in 
the overall formulation, planning, and supervision of Commission 
activities. Costs of about 4,900 employees are included in this cate- 
gory, as compared with about 2,000 AEC employees engaged in such 
direct program activity as operation of weapon storage sites. Most 
of the 4,900 employees are located in 12 operations offices and their 
subordinate area and branch offices in various parts of the United 
States. These employees administer production, research and devel- 
opment, construction, and related activities performed by contractors 
having a total work force of more than 110,000 persons. In addition 
to contract administration, activities of these AEC employees include 
developing civilian uses of atomic energy; licensing, regulating, and 
inspecting peaceful uses of atomic energy; developing standards and 
control measures for internal security and for protection of Govern- 
ment funds and property, and conducting the program of cooperation 
with other nations. 
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An increase of 100 employees is contemplated, almost entirely for 
the AEC’s reactor development program. With the increasing scope 
and complexity of reactor development activity, additional scientific 
and engineering staff is needed at the field offices to follow closely, at 
the technical level, the operation and construction of reactor projects. 
At headquarters additional technical people are required to keep fully 
current with the rapidly growing technology, and to evaluate new 
knowledge, so that we can recognize those truly significant develop- 
ments which warrant vigorous effort and generous support, and con- 
trariwise, developments which suggest curtailment or even abandon- 
ment of particular investigations or projects. 

This concludes my statement, Mr. Chairman. The other Commis- 
sioners and I would be pleased to answer any questions members of 
the committee may have. The General Manager and the staff are 
prepared, of course, to take up the budget estimates in greater detail. 

Thank you. 


PROGRESS IN ADAPTING ATOMIC ENERGY TO INDUSTRIAL USES 


Mr. Cannon. Mr. Chairman, the subject with which we deal here 
is the most important both in national defense and in our economic 
and industrial economy of any before the committee or the Congress 
today. It has greater possibilities, greater potentialities, and the 
situation is urgent and requires as prompt action as possible. 

I must confess that although you and your predecessors have warned 
us for the last 2 or 3 years that progress will be slow, we drew the 
conclusion that you were a little too pessimistic, and that in a very 
short time atomic energy would be available in both fields in the near 
future. 

We have discovered, however, your forecast was correct. Progress 
has been much slower than we anticipated, and especially in the 
adaptation of atomic energy to industry. I think perhaps we were 
thrown a little off balance by the fact that England had made such 
tremendous strides in the adaptation of atomic energy to the develop- 
ment of industry and has been for some time feeding into her con- 
ventional electric power systems, the product of her great plants 
over there. 

What is your expectation now, after another year of development 
and experiment, as to the probable time in which we will be able to 
use atomic energy effectively in national defense and in industry 
generally? Do you still foresee a long wait, or do you think that the 
goal is materially nearer at this time ? 

Mr. McCone. I think, Mr. Chairman, that developments of the 
last year, since I last appeared before this committee, have been 
encouraging. I would like to take this opportunity to report to you, 
because I feel that we are closer to the time when atomic energy will 
be used on an economic basis, by industry, than appeared to be the 
case a year ago, closer by more than the intervening year. I think it is 
quite significant that two of our major industries, the General Electric 
Co., who have concentrated their development on the boiling water- 
type reactor, and the Westinghouse Co., who has concentrated their 
development on the pressurized water reactor, have been able to quote 
to industry on a fixed-price basis plants in the order of 300,000 kilo- 
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watts and their prices have been such that when they were appraised 
by the utilities and proper account was taken of the cost of the fuel 
eycle and the operation and so forth, the resultant power began to 
look reasonably competitive with power from conventional sources in 
modern plants of similar sizes in areas where fuel is relatively high 
priced. 

The most significant situation is in the State of California where 
the utilities are forced to bring in gas or fuel oil from distant points 
and at costs which lead them to the conclusion that nuclear plants in 
their present state of development would be reasonably competitive 
over the life of the plant. This is an encouraging development. 

Mr. Cannon. Competitive with conventional supplies of power 
and energy ! 

Mr. McConr. That is right. 

There are two companies in California that are now in active nego- 
tiation for such plants and while no contracts have been firmed up, no 
final decisions have been made by management or directors, it has been 
reported to me that negotiations are most favorable and both the 
power companies and engineering firms that are working with them 
feel quite optimistic that decisions will be made to build plants of this 
size. 

You made a comment on the situation in Great Britain. I have 
followed that very closely. Great Britain has a unique situation. 
Fuel is expensive, much higher in cost than our fuel, and furthermore. 
because of the inadequacy of their supply, they must import a con- 
siderable amount of fuel in the form of fuel oil, and this has the 
added disadvantage to them of a drain on their balance of payments. 
For this reason, nuclear power has been very attractive to them. The 
plants that thev have built have been successful. They have been 
good. There is no place in the United States where they would have 
been of any value tous atall. 

Mr. Cannon. The English have recently built, or they have 
process of construction, plants in the north of Scotland and elsewhere. 
Have they in these newer plants made improvements on the method 
and process used at Calder Hall ? 

Mr. McConr. They are building several generations of the Calder 
Hall type of reactor which is a natural uranium gas-cooled reactor. 
This is the principal type of reactor in their present program. They 
are in addition developing what they term “an advanced gas-cooled 
reactor,” which will be higher temperature, and will be fueled with 
slightly enriched uranium contrasted with natural uranium. They 
feel that their next generation plants will be of this type and that 
the plant cost will be less than the Calder Hall type, and the resultant 
power will be somewhat larger. They are, together with the OEEC 
countries, experimenting on a still further advancement which they 
refer to as the high-temperature gas-cooled reactor. This they feel is 
somewhat further removed but they think it will be the following gen- 
eration plant. 

In northern Scotland they have completed and started initial oper- 
ation at Dounreay of a fast reactor. This I think they look upon as 
still further removed. 

Now, as you know, we are paralleling these developments in both 
the advanced gas-cooled reactor where we are building such a plant at 
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Oak Ridge under authorizations of last year, the high temperature 
cas-cooled reactor, which we are supporting with research and devel- 
opment with a group of utilities building the plant headed by the 
Phils idelphia Electric Co., and that plant has gone forward. Also, we 
have three fast reactor undertakings, two fast reactor experiments, 
one in operation at Idaho, and one under construction to go into oper- 
ation in early 1961 at Idaho, and the Fermi plant, which is nearing 
completion in the vicinity of Detroit. 

So we have very close cooperation with the British in all of these 
new fields and all of them will be improvements in one form or another 

ver the so-called Calder Hall type of reactor. 

Mr. Cannon. How do these plants compare with the plant at Ship- 
pingport ¢ 

Mr. McConr. The Shippingport plant is a pressurized water re- 
actor. I don’t think the plants are comparable. The Shippingport 
plant has proven a very valuable asset in our development program, 
because we have been able to demonstrate the possibilities of the use 
of fuel elements in a way that otherwise would not have been possible. 

[ think that the fact that the second core at Shippingport will have 
a capacity of about 150 megawatts gross electrical as contrasted with 
67 megawatts of the first core is a very significant advance in this par- 

cular process. 

DELAY IN ACHIEVING ELECTRICITY 


Mr. Cannon. I note in the U.S. News & World Report on March 7, 

the statement that— 

Atomic power has run into a long delay. 

The articles goes on to Say — 

They don’t expect cheap electricity from the atom for a long time, so say the 
power authorities. 

It continues— 

\ look at the problems shared abroad shows that the bright dream of getting 
cheap electric power from the atom has all but collapsed. 

That is a very pessimistic view of it— 

It is being discovered in the United States and all around the world that years 
of slow costly trials lie ahead before the atomic power becomes practical on a 
wide scale. The early atomic power plants being built today ure extremely 
expensive producers of electricity and in the opinion of many experts will need 
to be changed repeatedly as due process for exploiting nuclear reactions are 
developed. 

That about sums up your judgment of the situation, does it, Mr. 
Chairman 4 

Mr. McConr. No; I am not quite as pessimistic as that article. I 
realize that the technical problems and the problems of developing 
nuclear plants at reasonable capital cost have been more severe than 
Yas expec ‘ted. 

d have just returned from France where I inspected all of the 
plants that are under construction or projected there. I was at their 
various plants last week. They have a substantial program totaling 
eight or nine hundred thousand kilowatts electrical in four different 
ypes of plants, and while they recognize that the problems are great, 
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they nevertheless are approaching the problems with considerable 
courage and, I might say, optimistically. 

I will conclude, Mr. Chairman, by saying that I think the two 
plants that are under discussion in California—and I hope that the 
negotiations will be successful, although, as 1 have said, they have 
not been consummated—somewhat disputes that statement in the 
magazine you quoted from. 

I do recognize, however, when we get into low cost fuel areas where 
coal and oil or gas are near at hand, it will be a long time before 
nuclear power is competitive. 

Mr. Cannon. You do concede that the first statement, the heading, 
“Atomic Power Runs Into Long Delay,” is fairly accurate ? 

Mr. McCone. I would say that is right. 

Mr. Cannon. I notice in the New York Herald Tribune a state- 
ment to the effect that: 

A power company official predicted yesterday that atomic energy will be the 
predominant source of electrical energy for the year 2000, but will be filling only 
20 percent of the Nation’s fuel needs at that time. 

Now, the year 2000 is still several years away and 20 percent of our 
fuel needs will not be quite so decisive as we had expected the first 
nuclear power from these plants to be. 

Here is another more optimistic view. The Journal of Commerce 
tells us: 

The chairman of Westinghouse Electric Corp. says that design of some large 
nuclear powerplants have reached the point where they are now conipetitive 
with conventional generating facilities in the high cost fuel areas. 

That does not quite seem to agree with your views. That includes 
high cost fuel areas in the United States ? 

Mr. McConr. And elsewhere in the world. I think that that state- 
ment. attributed to a Westinghouse executive referred to the United 
States, and I think he was thinking particularly of a location such as 
California. 

Mr. Cannon. The New York Herald Tribune says: 

The Nation's first privately financed nuclear power station being built 50 miles 
southwest of Chicago will produce, General Blectric forecasts, competitive “A” 
power by 1966. 

That has a more hopeful point of view. 1966 instead of 2000. He 
does not say what proportion of the national need will be supplied at 
that time as compared with the first statement that 20 percent will be 
supplied. 

Here is another statement: 

Britain says that United States runs a poor third in the “A” power race. 


Of course, I hardly think England would be prejudiced in making 
such a statement. They are willing to make a statement. that, United 
States runs a poor third in “A” power race when at the beginning 
we started with a lead and should have maintained that lead. 

Mr. McConr. If I may comment on that. 

Mr. Cannon. If you will permit, the article explains the basis of 
their statement: 





The United Kingdom Energy Authority report which was made before the 
Parliament today said that four British stations under construction would have 
a total output of 1,400 megawatts. 





e 
iT 
st 
*e 


ge 
ve 


les 
‘-” 


He 


at 
be 


ing 


ing 


, the 
have 


29 


They give the second place to Russia : 


The Russian output will also be 1,400 megawatts from three large power 
stations now going up and from another now in operation in Siberia at the 
present time. 

I quote these to indicate that there seems to be a wide difference of 
opinion upon the part of the press of the country and, of course, these 
modern reporters who have been carefully selected and carefully 
trained and who are energetic and enterprising and usually go as far 
as possible in securing dependable data, seem to disagree because here 
is & quotation from the New York Times to the effect that: 

The atom during the 1960's should at least start fulfilling its promises as a 
volatile new source of energy for mankind after years of frustrating technical 
difficulties and delays. 

I don’t know whether that delay points to a lag in the general 
scie entific development of academic science in the country or whether 
it points to delays on the part of this committee or possibly on the 
part of the Commission, but it seems to take for granted that every- 
body will concede that there have been frustrating and technical dif- 
ficulties. “Nuclear power is now being viewed in Government and 
industry as being just around the corner.” I would much rather take 
the Times point ‘of view but I am disappointed to note that Chairman 
McCone seems to agree with the less optimistic point of view. 


VALIDITY OF RUSSIAN COMMITMENTS 


Of course, the matter of most immediate concern, Mr. Chairman, 
is the proposed and apparently operating restrictions on experiments. 
It is our understanding that as a result of the Geneva discussion there 
is a joint program between the AEC and the Department of Defense 
for the investigation of seismic effect of underground atomic explo- 
sions. 

I would like to say parenthetically, that I have not the slightest 
confidence in any agreement Russia makes. A very careful study 
shows that Russia has never kept any treaty ever made, never kept 
any international promise ever entered into and in a vital matter like 
this, so far as I am concerned, it is absurd for us to expect them to 
keep wiy agreement they later find it to their interest to disregard. 
There is always the possibility they are merely leading us into a trap 
in which we have found ourselves too frequently in the past. 

I cannot say that is ta be attributed to Russia only. I remember 
many years ago attending a session of the Four Power Conference 
which met down here at Continental Memorial Hall. It was attended 
by the United States, Britain, France, and I believe the fourth power 
was Italy. They entered into a solemn agreement, signed with great 
ceremony, that each of them reduce their naval force by a common 
percentage. The United States sank several effective battleships and 
the rest of them sank blueprints. Russia has never kept its agree- 
ments. It is absurd, under the circumstances, for us to interfere in 
the slightest with the development of our study of this most vital 
subject. If we lose here we lose for all time to come. There is no 
second chance. And we are dealing not with the matter of winning 
awar. We are dealing with survival. So, so far as I am concerned, 
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I sincerely trust we will never really depend in any vital matter 
on any promise Russia makes. 

Apparently from your statement made here, you are complying 
with directions from some authoritative source to restrict your in- 

vestigations, and apparently it is done at the expense of progress. 
Apparently you are doing it reluctantly, if Iam reading between the 
lines. You probably are not in a position to speak or would not 
care to speak on that subject with any particular emphasis at this 
time, but I will say it is my opinion, and so far as I have heard it 
expressed, the opinion of most other members of this committee, 
that there is too much at stake to take even a slight risk. 

The stakes for which we are playing are too great. It means not 
only survival of the United States and our form of government, but it 
means survival of Christian civilization, and I am not in sympathy 
with any restriction whatever upon the Atomic Energy Commission 
in this respect 

STUDIES FOR SEISMIC IMPROVEMENT 


Now I would like to ask you—we have understood that there is some 
likelihood of a supplemental budget being submitted to the Congress. 
As far as this joint program between the AEC and the Department of 
Defense is concerned, how much money is in the budget to support the 
AEC portion of these studies ? 

Mr. McConr. You are referring to the studies for seismic im- 
provement ¢ 

Mr. Cannon. The result of the Geneva discussion. 

Mr. McConr. There is no money in there. There is some amount 
of money being spent. in fiscal year 1960—a small amount of money 
for deve loping i instrumentation for the high altitude detection system, 
but there is no money in the budget for the seismic improvement 
program which is under discussion. If that seismic improvement 
program is undertaken, then funds for the work will have to be pro- 
vided either from other sources, such as the Department of Defense 
reserve fund or by some form of supplemental appropriation. 


WEAPON IMPROVEMENT BY UNDERGROUND TESTING 


Mr. Cannon. Do you think, Mr. Chairman, that significant im- 
provement In weapon construction ean be made underground ¢ 
Mr. McCone. It is my personal opinion that experimentation and 


research work will develop some significant improvement in seismic 
detection. I likewise feel that we will probably witness develop- 
ments of methods to deceive a detection system. As a consequence, we 


may not improve the relative position very much. 

Mr. Cannon. Could other countries make significant advances in 
weapon design if they conducted underground tests and we failed 
to do so? ; . 

Mr. McConr. There is no question about the fact that weapon im- 
provement can “be made | yy underground testing. Improvements can 
be made by this country if we proceed with underground testing. If 
another country we re to proceed with underground testing, they would 
make significant improvements in weapons. The improvements would 
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be second only in my opinion to the advances that were made when 
we stepped from the A bomb to the H bomb. 
Mr. Cannon. The press in the last few weeks indicates that it is 
ossible for some tests to be conducted underground without detection. 
Mr. McConr. That is correct. 
Mr. Cannon. And that there would be no practical method of 
policing any agreement not to adopt underground methods. 
Mr. McCone. That is true with known technology; yes, sir. 


GENEVA AGREEMENTS 


Mr. Cannon. Now, all of this seems to be—you do not mention it in 
your statement, you merely mention that you are following direc- 
tions—the result of the agreements reached at Geneva. Will you tell 
us specifically what the Prime abinister of England and what the 
President agreed to at Geneva affecting this situation 

Mr. McConr. Yes. In the first place, as I reported to you a year 
ago, an effort is being made to reach an agreement for the suspension 
of nuclear tests to the extent such a suspension could be properly 
safeguarded by the establishment of a control system. It was deter- 
mined that the control system as originally conceived had some limita- 
tions with respect to its capability so that it could not adequately safe- 
mard explosions below something of the order of 20 kilotons. It was 
felt that 1f the detection system was installed, a country such as Rus- 
sia, if they chose to proceed in a clandestine manner, could carry out 
explosions less than 20 kilotons without detection. For this reason 
the President proposed on February 11 that we establish a threshold 
and that the suspension apply to all tests above the threshold. This 
would involve all tests in the sensible atmosphere, that is above 
ground, and under water for those are readily detectable by means 
external to the country, and tests above a threshold of a 4.75 indica- 
tion on a seismograph which refers to a so-called Richter scale. It 
was felt that with a reasonable number of onsite inspections, we 
could be assured that the Soviets were not carrying out tests of greater 
magnitude than about 20 kilotons which show a 4.75-seale record on 
the seismograph that would be established under the agreed Geneva 
system. 

Now, the President and Prime Minister McMillan proposed that if 
g a agreement was reached and progress was made toward installing 

his protection system, they would unilaterally declare a moratorium 
on tests below this threshold for a period of time, the length of time 
being undisclosed, while we carried on a research program which was 
desizned to improve the detection system and thereby lower the 
threshold or possibly provide for the detection of all underground 
explosions. ‘This was made by agreement between them in the hope 
of making progress in this area of test suspension as an initial step in 
this very important field of disarmament, recognizing that there was 
some risk connected with it. It was recognized as possible that the 
Soviets might or could, if they so chose, cheat on the agreement and 
ery out tests ina clandestine manner. By doing so they would make 
some weapon advances that we would not make, 

This, ; in general, is the substance of the decision that was reached 
by the President and the Prime Minister, which was reported rather 
fully in the press. 
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Mr. Cannon. It is in effect a unilateral agreement. Russia did not 
participate. 

Mr. McConer. No, Russia would make a similar declaration that they 
would abstain from tests duri ing the agreed period. The point is that 
being a closed country, there would be no w ay for us to be sure that 
they were complying. To that extent we would be dealing for the 
period involved on a matter of faith. 

Mr. Cannon. Off the record. 

( Discussion off the record.) 


RELATIONSHIP WITH NATIONAL SPACE AGENCY 


Mr. Cannon. Passing on to another subject, I would like to ask 
what is your relationship with the National Space Agency and how 
your program is coordinated with theirs in respect to nue ‘lear propul- 
sion and auxiliary power units for space flight. 

Mr. McConr. Up until very recently we had a broad relationship 
with the entire space agency program because by law the chairman of 
the Atomic Energy Commission was one of the members of the Na- 
tional Space Council. Under a revision of the law which is now being 
considered by the Congress, the Space Council will be eliminated. It 
was considered by the President to have served its purpose, and the 
space agency will operate under an executive director. 

In programs in which we have a common interest, such as the 
ROVER and SNAP programs, the administration of the program 1s 
by collaboration between the AEC program director and the program 
directors of the Space Agency. In the case of ROVER, by far the 
largest part of the current program is handled by AEC although 
there are some important parts of the program that are funded and 
handled by the Space Agency. Those include such things as the 
pumps for the liquid hydrogen and other components. 

Now, this at the present time is being handled by close collaborative 
arrangements. We are giving consideration to, but have not finally 
developed, a plan somewhat similar to the plan we have with the Navy 
on naval reactors where one man, in the instance of the naval reactors, 
Admiral Rickover, serves as representative and spokesman of both 
the Navy andthe AEC. We would envisage that a man would serve 
as a representative and spokesman of both the National Space Agency 
and the AEC on the undertakings in which we have a common in- 
terest. 

Mr. Cannon. Off the record. 

(Discussion off the record.) 

Mr. Cannon. I have an analysis here prepared by the staff of the 
committee. I would like to read certain portions of it and get your 
reaction. 

The National Aeronautics and Space Act of 1958 in its declaration 
of policy and purpose—that is section (¢) of paragraph A—calls for 
“the most. effective utilization of the scientific and engineering re- 
sources of the United States with close cooperation among al] inter- 
ested agencies of the United States in order to avoid unnecessary 
duplication of effort, facilities, and equipment.” 

I would like to repeat that— “unnecessary duplication of effort, 
facilities, and equipment.’ 
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This section was incorporated in the law after extensive testimony 
in committee to the effect that the Space Agency would be required to 
use existing Government facilities since it would be wasteful to create 
a whole new complex of developmental work. 

Would you agree to that statement, Mr. Chairman ? 

Mr. McConr. Yes, I agree that there must be the closest coopera- 
tion between the Space Agency and other agencies active in related 
fields and every attempt is made to accomplish that as far as the 
Atomie Energy Commission is concerned with the Space Agency. / 
more difficult problem is to accomplish the purpose of that paragraph 
you read in the relationship between the Department of Defense and 
the Space Agency, because there are much broader fields of common 
interests. 

Mr. Cannon. And for the purpose of avoiding unnecessary duplhi- 
cation of effort especially in equipment. 

Mr. McConr. That has to be accomplished; otherwise there would 
be great waste. 

Mr. Cannon. Again, under the Atomic Energy Act of 1954, agen- 
cies of Government other than the Department of Defense are looked 
upon as licensees of the Commission in nuclear activities. However, 
the broad field of nuclear research, regardless of application, is the 
domain of the Atomic Energy Commission among the agencies of 
Government. Section 31 of the Atomic Energy Act of 1954 directs— 


. 


it is mandatory—directs the Atomic Energy Commission to exer- 
cise its powers in all the broad fields of nuclear research. ‘The word- 
ing of the section can leave little doubt that other agencies of Gov- 
ernment cannot carry forward areas of nuclear research, unless the 
Atomic Energy Commission initiates this action. 

Section 31 authorizes and directs the Atomic Energy Commission 
to make arrangements (including contracts, agreements, and loans) 
for the conduct of research and development. In the course of carry- 
ing this forward, the Atomic Energy Commission could initiate an 
action under which other agencies of Government would carry for- 
ward research and development for them. However, the work would 
be under the direction of the Atomic Energy Commission, and they 
would retain the initiative and control. No interpretation of section 
41 would place initiative and direction of atomic research and de- 
velopment in another agency. 

Would you agree to that statement ? 

Mr. McConr. Yes: I think that is correct. 

Mr. Cannon. Again, laws would have to be strained and the in- 
tent of Congress perverted to reach a conclusion that the National 
Aeronautics and Space Administration was free to duplicate nuclear 
research. No provision of the Space Act contradicts section 31 of 
the Atomic Energy Act. 

What about that statement ? 

Mr. McConr. I think that is correct, as I understand it. 

Mr. Cannon. And, again, the NASA program justification data 
under the general category “Program and performance, section 2, 
paragraph (f)” reads as follows: 

Space propulsion technology: This self-activtity fund, the development of 
advanced propulsion techniques and systems for application to future space 


Vehicles. Work will be continued in 1961 on the single-chambered 1.5-million- 
pound-thrust engine. Advanced liquid and solid fuel rocket engines 
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—and this especially— 
nuclear rocket and electrical propulsion systems and nuclear solar and electrical 
auxiliary power supplies for payload applications. 

What does that imply, Mr. Chairman? 

Mr. McCone. That implies a responsibility to develop systems. 
This does not imply that they are developing the reactors or, in the 
case of the SNAP devices, the device itself. They are developing 
the systems in which these devices will be used after the basic research 
has been performed by the Atomic E nergy Commission and the unit 
brought to a point where it can be worked into a system. 

Mr. Cannon. Once more—before the National Aeronautics and 
Space Act of 1958, the National Advisory Committee on Aeronautics 
apparently sought to assist the Atomic Energy Commission and pro- 
vided for the construction of a nuclear reactor at Plumbrook, Ohio, for 


manned ai eat nuclear research. ‘Today this testing reactor is an 
atomic energy research and development tool available to the NASA, 
Lewis Center. NASA now seems to be entering the nuclear field con- 


trary to law and proposes utilizing 145 employees at Plumbrook at 
$1.3 million for purposes which are not delineated. 

Now, what will those 145 employees be doing, Mr. Chairman ? 

Mr. McCone. As I understand the purpose of the reactor, it was 
that NACA, before NASA came into existence, felt, and it was agreed, 
that their responsibility would be to examine the effects of radiation 
on the component part of the aircraft. The AEC was developing the 
nuclear propulsion for an aircraft, but NACA, as I understand it, 
assumed the responsibility for examining the effects of radiation on 
the component parts of the aircraft, and this reactor was built with 
that in mind. 

I understand that this organization was set up by, first, NACA, 
and now is carried on by NASA for that purpose. 

Mr. Cannon. Mr. Chairman, does AEC have facilities for investi- 
gating the effects of radi: ation on such devices ? 

Mr. McConr. Yes; in a variety of ways. Whether we have the 
duplicate facilities of NASA, I could not say. 

Mr. Cannon. . Thi at is not duplication, then ? 

Mr. McCone. No; I do not think it 1s a duplication. It is an area 
that I intend to examine very carefully personally to see that there 
is no duplication and to see that the initial purpose was sound. There 
is a similar problem arising with or or two other agencies of Govern- 
ment. You may have read a few months ago that the Bureau of 
Standards, in their new Dieses which they are going to build in 
Maryland, plan a reactor. I intend to examine to see that this does 
not involve the type of research which by law is assigned to AEC. 
It may be, however, that the Bureau of Standards, in accomplishing 
their mission and their legal obligation, must have some source of 
radiation for which they will need a reactor, 

Mr. Cannon. I trust that the matter will be fully explored before 
any definite action is taken. 

Mr. McConr. That is correct, sir. 

Mr. Cannon. Really, Mr. Chairman, how did this research get into 
the hands of NASA? 

Mr. McCongz. I cannot answer that fully, sir. 





ere 
ere 
m- 

of 
1 in 
loes 
EC. 
ing 
» of 


fore 


into 


35 


Mr. Cannon. Obviously, I should think it would be the responsi- 
bility of AEC. 

Mr. McConr. Perhaps the General Manager, who has been follow- 
ing this rather intimately, could answer that. 

Mr. Cannon. Yes. We will be glad to hear from him. 

General Lurpecke. I wish to go back to the chairman’s statement 
that when the project was conceived under NACA, before NASA was 
formed, its purpose, as agreed by the Commission at that time, was to 
perform the radiation services and the radiation environmental work 
on components related to the aircraft nuclear propulsion program. 

During the time that the reactor has been under design development 
and construction, other facilities have become available and NASA 
has been formed, nuclear rockets have come to the fore, and NASA is 
now directly interested in those civilian aspects of rocketry, primarily 
ROVER. 

While I understand that the Plumbrook facility is not yet in opera- 
tion, it is located adjacent to their Lewis Laboratory, and it would be 
their intent to utilize the facility to determine the environmental 
effects on the remainder of the propulsion system, aside from the 
reactor and not that part of the system which is the developmental 
responsibility of the Commission. 

It is difficult to bring the two areas together in such manner that 
the people charged with the development of the system will have 
enough information, knowledge, and competence to integrate a nuclear 
reactor into a vehicle and be prepared to accept responsibility for the 
operation of the vehicle. It is my understanding that NASA intends 
the Plumbrook reactor, when it comes into operation, to fulfill this 
purpose. 

Mr. Cannon. Well, Mr. Luedecke, who is going to check on the re- 
actor and who will check on the airplane? 

General Lurprckr. By check, you mean determine what it is used 
for? 

Mr. Cannon. Certainly. Who is going to check on the reactor 
and who will check on the airplane so far as radiation is concerned ? 

General Lurpeckr. The reactor will be in the category of a licensed 
facility, and it will have to meet safety standards for operation. 

Mr. Cannon. You do not think that that is intrusion in the field of 
AEC? 

The original purpose of this facility was to check on the aircraft. 
Don’t you think they are going just a little bit afield ? 

General Lurpecke. It is going beyond use for the aircraft nuclear 
propulsion program for which it was conceived, sir. The present 
program is somewhat broader and other systems will require the 
same kind of work. ‘ 

Mr. Cannon. Who will do the checking on the aircraft? 

General Lurpecxr. The entire aircraft and the entire propulsion 
system are under the Air Force and AEC, which is managed by a 
joint group in AEC, so the nuclear reactor will be the job of the 
Atomic Energy Commission. 

Mr. Cannon. It is difficult to see how this tends in any direction 
but taking over of certain functions of the AEC. Now, specifically 
the following items in the NASA budget raise questions of duplica- 
tion. For example, nuclear reactor division, Lewis Research Center 
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in the budget for $1,206,564. What would you say of that item, 
Mr. Chairman? 

Mr. McConr. I am not familiar with their organization at all, Mr. 
Chairman, so I can’t comment on it. 

Mr. Cannon. I think that should be gone into very carefully before 
we report a bill. 

Here is another item. Plumbrook research facility, $670,594. 
What about that item ? 

Mr. McConr. That is in the same category. That is the Plum- 
brook reactor is a tool of the Lewis Laboratory organization, I would 
assume. 

Mr. Cannon. What about the energy conversion laboratory, for 
which $5,050,000 is asked ? 

Mr. McCone. I am not acquainted with that. 

Mr. Cannon. Among the research and development programs, 
there is listed a research and development program in nuclear systems 
technology. The program justifications data run from page 177 to 
page 183 consistently referring to nuclear development, to cost $10 
million. What would you say of that? 

Mr. McConr. It is in the NASA budget? We have in our budget 
a very substantial amount of money for the development of the Rover 
project and certain SNAP devices. We intend to carry this Rover 
project on to a point where it is proven out so that it can be used 
by NASA for flight. The development of the systems for the use 
of this reactor is up to NASA, and the same is true of certain SNAP 
devices. 

Mr. Cannon. This $10 million will be spent for work which you 
are supposed to direct ¢ 

Mr. McConr. No; we have no responsibility for developing the 
systems on which this reactor or SNAP device is to be used. We 
develop the devices in our laboratory, but their application to flight 
or to space work is up to NASA or to the appropriate agencies in 
the Department of Defense. 

Mr. Prtxton. Will the gentleman yield ? 

The Cuatrman. The gentleman from New York. 

Mr. Pituion. Mr. Chairman, how can the committe be assured that 
these items mentioned by the chairman will not result in duplication 
or waste? Who in the two areas, yours and NASA’s, will determine 
whether or not there are duplications that we are not building up 
another parallel, duplicating, wasteful area of research? How is that 
to be determined and how will this committee be assured that we 
are not running into a situation where we are wasting money, brain, 
and manpower in duplication? I think that is what the chairman 
is getting at. 

Mr. McCone. Yes; and I think it isa provocative question. I think 
it can be answered in two ways. I think first the coordinate arrange- 
ments between the two departments, NASA and the AEC, has as their 
purpose among other things to avoid such duplication. Secondly, 
the budgets of both departments are very carefully examined by the 
Bureau of the Budget in their review process and one of the matters 
that they direct a great deal of attention to in their review is areas 
of duplication of this type. 

Now, we in AEC do not review the NASA budget nor does NASA 
review our budget. 





Mr. Cannon. Supplementing what the gentleman from New York, 
Mr. Pillion, has said, we have here in the NASA budget the provision 
for this $10 million I have mentioned. 


It is one of the purposes of the present program to do the research necessary 
to develop high power, light weight nuclear reactor electric generator systems. 
It is felt that the development of such high power systems must wait for the 
accumulation of various fundamental data and research on critical components 
of the system. In addition to the fund required for applied research leading 
to advanced high power systems, funds are included in this program to continue 
the development of a system for converting energy from nuclear heat to electrical 
power uSing currently available information. This conversion system will be 
matched with the SNAP reactor being developed at the request of NASA by the 
Atomic Energy Commission. This reactor electric system will produce enough 
power to supply communication needs for planetary missions as well as to test 
earlier versions of the electrical propulsion system. 

They seem to be taking over SNAP. 

Mr. McCone. No; I ‘think the central word there is “systems” as 
contrasted with the devices. Now, the system involves not only the 
SNAP device, but the rotating equipment, and a great deal that goes 
with it. I would i te that that is the manner in which they are 
directing their effort. I do not feel that this plan involves the taking 
over or the duplicating of the area of research and development car- 
ried on by the AEC. 

Mr. Cannon. You do not think the expenditure of money for this 
purpose would be in any way a duplication of money you are spending 
for any similar purpose ? 

Mr. McConr. Not so far as I know: no, sir. 


The Crarrman. The committee will stand adjourned until 2 o’clock. 
AFTERNOON SESSION 


The CHarrMan. The committee will be in order. 
Mr. Pillion. 
Mr. Prurton. Thank you, Mr. Chairman. 


SUPPLEMENTAL BUDGET ESTIMATE 


[ note, Mr. Chairman, that the overall estimate for this year is 
$2,464,300,000, a reduction somewhat from the 1960 estimate. Do 
you anticipate any supplemental request to that, Mr. Chairman? 

Mr. McCone. No, I think not, Mr. Pillion, except under a cir- 
cumstance in which a new activity might be created that was not pro- 
vided for. As explained to the chairman, there is no provision in 
this estimate for the carrying on of the seismic detection improve- 
ment program. 

Mr. Prion. I am sure other members of the committee are equally 
pleased to see a slight reduction in the request for 1961. 

Mr. McConr. Yes, our budget was very carefully reviewed by 
the Commission. It isa tight budget. 


RAW MATERIALS 


Mr. Pitiion. I note that the Commission is committed to the pur- 
chase of raw materials up to December 31, 1966. In the event of a 
total disarmament, we would still be committed to purchasing these 
raw materials? I believe this to be an outside prospect, but how does 
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that mesh in with the proposed summit meeting and perhaps the idea 
of total disarmament ? 

Mr. McConr. These are firm contractual commitments, and they 
would have to be resolved either by accepting delivery and using such 
portions of the uranium oxide as we could for our power program 
and other peaceful uses or negotiating some equitable liquidation of 
some of these contracts. 

There is, however, a commitment for about $3 billion, and this isa 
firm commitment. 

Mr. Pitiion. Are there any commitments beyond December 31, 
1966 ? 

Mr. McConr. None—I would like to qualify that. There may be 
one or two that run a few months. 

Mr. Pittion. Nothing substantial ? 

Mr. McConr. That is correct. 

Mr. Piniion. You might think of adding an escape clause of that 
type maybe in your next contracts. 

Mr. McCone. Well, new contracts would be different from the old 
ones because they would be with producers who had built and pre- 
sumably amortized their plants, and therefore it would not be neces- 
sary to make such irrevocable long-range commitments that. were 
necessary originally. As you know, the contracts were used by the 
operators for financing purposes, and therefore they had to be firm. 


POWER REACTORS FOR ANTARCTIC 


Mr. Pitii0on. My next notation on the pad is the antarctic. Are 
you now working on reactors for the antarctic ? 

Mr. McCone. We have reactors designed and developed and can 
produce them which will be useful in the antarctic. We feel this is a 
very reasonable use for small portable reactors. However, the respon- 
sibility for installing and for budgeting for installation in the antare- 
tic is the responsibility of the Navy. ‘We are hopeful that they will 
be able to find a way to budget for such a reactor. 

Mr. Puraton. Y Sg do have reactors for Greenland ? 

Mr. McCone. No; AEC has not budgeted any reactors for Green- 
land. However, the Army is putting one in Greenland, on the icecap, 
but not at Thule. 

Mr. Pitxi0Nn. I was at the antarctic last fall. I realize that they 
could be used very effectively, probably at McMurdo. I am wonder- 
ing about the political repercussion if we were to install a reactor 
there, one or more, with the Soviet enlarging its operation in the 
antarctic, whether or not there would be a reaction to the point where 
they would say, or ell, we can install nuclear reactors and perhaps 
nuclear weapons,” based on the idea that we have installed nuclear 
reactors, say, for a purpose other than a weapon. I am a little bit 
fearful that the Navy is seriously thinking of installing reactors in 
McMurdo and the notion around the world would be that we are 
using the antarctic for nuclear testing, perhaps, or nuclear weapon 
testing, that idea would be spread around the world. What is your 
comment about that, Mr. Chairman ? 

Mr. McConr. I don’t think that would be the interpretation. 

Mr. Taser. That ought to be off the record, should it not? 
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The CHarrMaAn. Off the record. Proceed. 
(Discussion off the record. ) 


REACTOR FUNCTIONS 


Mr. Pitition. Now, Mr. Chairman, how do you classify your reac- 
tors? Do you classify them by functions? Some have a function to 
produce power, others heat, others to produce radiation. Do you have 
a classification by function of reactors? 

Mr. McConr. Yes. Most of the reactors are for production of 
power. There is a second function, that of producing heat. If you 
will recall, last year there was authorized a demonstration process 
heat reactor which will be built in conjunction with the Department 
of the Interior as a saline water purification plant. A third function 
of a reactor is for the production of isotopes or for medical purposes 
such as the reactor at Brookhaven, which has only recently been put 
into operation. Of course, underlying all of this are the test reactors 
and the reactor experiments which are to demonstrate the several 
processes there involved. 


REACTOR MANUFACTURING 


Mr. Prion. And does your Commission manufacture reactors or 
are some of the reactors manufactured by commercial firms ? 

Mr. McConr. The Commission does not manufacture any reactors. 
We make the arrangements so that they will be manufactured by com- 
mercial firms. In other instances, private industry itself provides for 
the construction of the reactor, including all financial aspects of it. 
Our function is merely that of licensing the reactor and looking after 
the public health and safety. 

Mr. Pitxion. There is no reactor manufactured whatever by the 
Commission itself ? 

Mr. McConr. No. 


PROGRESS BY OTHER NATIONS 


Mr. Pitxion. What is your estimate of the progress of Red China 
in the field of atomic energy, Mr. Chairman ? 

Mr. McConr. Ihave no estimate, Mr. Pillion. We have some infor- 
mation, that is more gossip than anything else, that Red China has a 
program. When I was in the Soviet Union, the director of the Dubna 
Laboratory had just returned from Red China, and from what he 
said, it was obvious that they do have a program, Just how far it 
has advanced, I do not know. 

Mr. Pirzion. We have no firm information on it ¢ 

Mr. McConr. None. We know that they have some laboratories 
and some experimental apparatus. I feel that they must be work- 
ing both in the field of nuclear power and weapons, too. 

Mr. Pinion. The situation with France, Mr. Chairman, you antici- 
pate that she will become a major nuclear power in the period of the 
next 5to 10 years ? 

Mr. McConer. I just returned from France. The fact is I was over 
there last week, and I examined their program very carefully. There 
were several of the Atomic Energy Commission organization with 
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me, including Dr. Warren Johnson, Chairman of our Advisory Com- 
mittee. 
(Diseussion off the record. ) 


REACTOR SELECTION PROCESS 


Mr. Cannon. Supplementing what the gentleman from New York 
has said, e: arly pl: ines were mostly kites. The biplane was little more 
than a kite with motor attached. The earliest automobiles were bug- 
gies with motor attached, and in both instances the development was 
through priv: ate industry. Now, unfortunately, here it is too costly, 
too expensive, and any return on the investment would be too proble- 
matical and too long delayed for us to leave to industry to develop 
unaided the most practical reactor, as it did the most practical air- 
plane, the most practical automobile. But you do expect, as I under- 
stood you tell Mr. Pillion, to make the selection of the most prac- 
tical reactor for industrial purposes in about how long? 

Mr. McC a We are going through that process of selection con- 
tinuously. I do not think that we are ata sil that we can say there 
is one that is the most practical and eliminate all others. 

Mr. Cannon. Youare reaching that stage ? 

Mr. McConr. No: I don’t think so. T don’t think there will ever be 
a time when we will settle on a single reactor concept for the reason 
that this is too new and too evolutionary a business at this time. I do 
not think that we could expect to make a determination that a pressur- 
ized water reactor or an organic moderator reactor offers the final 
answer. We must keep exploring several approaches. 

Mr. Cannon. But you do expect. to screen out many now under 
consideration ? 

Mr. McCone. That is correct. 

Mr. Cannon. At this point we will insert in the record the remarks 
by Mr. Pittman, Director of the Division of Reactor Development, on 
November 3, 1959, before the Atomic Industrial Forum, discussing 
this phase of the situation. 

(The information referred to follows :) 

REMARKS BY FRANK K. PiIrrMan, Director, DIVISION OF REACTOR DEVELOPMENT, 

U.S. ATomMic ENEeRY COMMISSION, FOR PRESENTATION AT THE 1959 ANNUAL 


CONFERENCE OF THE ATOMIC INDUSTRIAL ForuM, WASHINGTON, I).C., NOVEMBER 
2 1959 
»,. leds 


POWER REACTOR POTENTIALS 


Ladies and gentlemen, it gives me great pleasure to be able to talk to you today 
on the subject of power reactor protentials. The Commission’s civilian nuclear 
power program may be said to date officially from the passage of the 1954 
amendment to the Atomic Energy Act. During the first 5 years of this program, 
much has been accomplished. Major research and development programs have 
been carried out by the Government and by industry, with the result that 
sufficient information has been generated on eight separate reactor systems to 
indicate that it is technically feasible to use them for the generation of electric 
power. For some of these concepts, there have been, or are now being, con- 
structed power-producing prototypes which will gather the operating experience 
and economic data needed to show the way to economic nuclear power. 

As we review the results of the first 5 years of operation of the U.S. nuclear 
power program, it becomes evident that there is now need for a careful evaluation 
of the national effort and a determination of the program that should be pursued 
during its next phase. The project which we have undertaken to accomplish 
this evaluation has become known, both within the AEC and in industry, as 
the “10-year program.” It is my purpose during the next few minutes to discuss 
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with you the status of this study and the conclusions which we have reached 
concerning the economic potential of the several reactor concepts which we now 
have under active investigation. 

First, | would like to say a few words about the procedures which we have 
followed in carrying out the project. In order to develop any sensible long-range 
program, it was necessary tht we first have as a starting point a clear under- 
standing of the current status of the several concepts which make up our 
current program. In addition, we need the best possible analysis of the 
potential of each concept, the scope and cost of the development, and construc- 
tion program needed to achieve its potential, and the time when the potential 
could be realized. 

We have now completed those phases of the study which establish the cur- 
rent status and which give us preliminary answers concerning the potential of 
each of the concepts. In developing this information, we have taken full ad- 
yantage of the talents, knowledge, judgment, and know-how of persons within 
the Commission and its laboratories and from the U.S. nuclear industry. Based 
on the contributions of these persons and incorporating adjustments and evalua- 
tions made by the staff, we have prepared a report entitled “Summary of Cur- 
rent Status of Reactor Concepts.’ This report is now being printed and will be 
available for distribution early next year. We have also prepared a prelimi- 
nary draft report entitled, “Economic Potential and Development Program.” 
This report will be used by the Commission and its Ad Hoe Advisory Commit- 
tee as one tool in the development of the long-range program. The information 
which I am presenting today is the first public discussion of the contents of this 
second report. 

Before discussing the details of our analysis of the potential of the various 
concepts, I would like to spend a few minutes discussing just what was and was 
not covered in the study. 

To begin with, we have considered only those concepts which have sufficient 
technical bases to allow us today to assume technical feasibility, and we have 
projected development programs only to the extent that it is reasonable, on the 
basis of our present knowledge, to foresee success. Aside from nuclear super- 
heat, no major modification of concepts as we now know them was assumed. 

For example, we have not attempted to introduce into these studies the effect 
of variable moderation or spectral shift on the potential of the water concept— 
we have not tried to factor in the long range effects of programs such as Turret 
or Pebble Bed on the gas-cooled concept—our analysis of the fast reactor sys- 
tems did not attempt to give weight to the potential impact of the Los Alamos 
Molten Plutonium Reactor Experiment. We made no attempt to study the po- 
tential of other moderators such as graphite or D.O when used with organic 
coolants; we did not analyze the use of graphite moderation in water systems; 
we made no attempt to determine the potential of epithermal reactor systems; 
the possibility of open- or closed-cycle gas-turbine systems was not evaluated. 
Furthermore, we made no assumptions that the current charges for reprocessing 
and transportation would be decreased, that waste-disposal techniques would be 
improved, or that there would be major cost reductions as a result of high vol- 
ume throughout in fuel fabrication. I dwell on this subject in order that it be 
clearly understood that our studies and the figures which I give today were 
based on what seems to be the potential of these systems which have today 
progressed to the point where large-scale plants are in operation or will soon 
be. We have not projected ourselves into the realm of unproven concepts. 

The studies which we have now undertaken and which I am discussing today 
are only the first in a continuing series. The omissions which I have discussed, 
together with others, will be factors into our future studies. 

Now that I have, I hope, made clear what is not covered by the study, I would 
like to say a few words about the ground rules and assumptions which went 
Into the study we did make. I do this so that you may better interpret the 
results and assign a confidence level to the figures which I will present. We 
have attempted to follow ground rules which are neither unreasonably optimistic 
hor unduly pessimistic. The extent to which we have achieved this balance is 
a matter of opinion and judgment, and I am sure we will be subject to criticism 
on both sides. If the number of critics On each side is roughly equal, I will 
assume that we have reached a reasonable balance. 

Some of the assumptions that are on the optimistic side are: 

1. All research and development and engineering test programs were 
successful. 
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2. A load factor of 80 percent was in effect. 

Offsetting these factors are some which could well be considered to be 
pessimistic: 

1. No credit is taken for such things as shorter construction times, lower 
engineering costs and lower component costs which will undoubtedly come 
about as the nuclear industry reaches its maturity. 

2. All economics were based on a one reactor, one turbine station. No 
credit was taken for multiple unit stations such as are no wbeing built in 
England and Russia. 

3. It was assumed that operating, maintenance and insurance costs would 
remain high for nuclear plants. 

4. No increase in reactor capacity beyond design power was assumed, al- 
though experience has shown that reactors can generally develop much more 
than design power after they have operated for a reasonable time. 

5. No decrease in the cost of uranium 235 was assumed. 

In our studies, we have attempted to evaluate the several concepts on a com- 
parable basis. It was, however, not possible to follow ground rules that offered 
complete consistency among the concepts. For example, by fixing the size of the 
reference plant at 300 electrical megawatts, we may have established a relative 
economic potential among the concepts which would not be the same had the 
reference plant been much larger. Variations in assumed value of plutonium 
or the assumed cost of uranium 235 would also have slightly different effects on 
different concepts, as would changes in the inventory charge for uranium or for 
heavy water. These factors are, however, all considered to be minor deviations 
in the detailed structure of our study. They do not affect the basic conclusions 
of our effort. 

I would now like to discuss the details of our results on the various concepts. 
In each case, I will indicate the cost of power from a 300-electrical-megawatt 
plant that could be built with today’s technology without major extrapolation, 
the areas where we have assumed cost reductions could be made, the extent 
of such potential reductions and hence the cost of power from the “potential 
plant,” the cost of the additional research and development program which 
would be required to achieve the reduction and the date when construction 
could be initiated on the “potential plant.” All cost data are based on an 
assumed 80-percent load factor, fixed charges at 14 percent, and plutonium 
value at $12 per gram. 


I. Pressurized water systems 


In this country, this system is at present the most technologically advanced as 
a result of the experience which has been gained in design and operation of 
the naval propulsion reactors, the Shippingport reactor, and the Fort Belvior 
reactor, in the design and construction of such units as the NS Savannah, 
the Dresden Nuclear Power Station, the Yankee Atomic Electric Co. reactor, 
Project Enrico Fermi of SELNI, Belgian reactor No. 3, the Saxton nuclear experi- 
mental reactor of the Nuclear Experimental Corp., Saxton, Pa., and the various 
Army reactors, and in the design studies on the small power and process heat 
reactors. It is not unreasonable, therefore, to find that the power costs from a 
300 electrical megawatt pressurized water reactor that could be built with 
today’s technology, namely 9.28 mills per kilowatt-hour, are lower than from 
any other type of reactor. This cost consists of 5.05 mills for capital cost, 3.38 
mills for fuel cycle cost, and 0.85 mills for operation, maintenance, and insurance. 

Our studies indicate that the substitution of primary pumps employing me- 
chanical shaft seals rather than canned rotors, the elimination of external 
pressurizers, the modifications of the vapor containment, the use of bulk 
boiling, and the simplification and improvement of control drive mechanisms 
would allow a reduction in the total capital cost of the plant by 0.65 mills per 
kilowatt-hour, which makes that cost component for the “potential plant” 4.40 
mills per kilowatt-hour. 

More extensive reductions are indicated in the fuel cycle costs for this 
system. The fuel exposure for the uranium dioxide fuel can probably be in- 
creased from the 27,500 megawatt-days per ton maximum which is current 
technology to 40,000 megawatt-days per ton. We also think that fabrication 
costs of stainless steel clad uranium dioxide can be dropped from the “current’ 
level of $110 per kilogram of uranium to $70 per kilogram. These two factors 
would result in a total reduction in the fuel cycle cost of 0.82 mills per kilowatt- 
hour which maks this factor in the “potential plant’ 2.56 mills per kilowatt- 
hour. 
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We have assumed that the operating, maintenance, and insurance charges will 
remain at the 0.85 mills per kilowatt-hour level. The total cost for the power 
from the “potential plant” in the pressurized water system Is thus 7.81 mills per 
kilowatt-hour. 

In order to achieve the gains indicated above, a research and development 
effort of the order of $20 million will be required between now and 1965. 
We feel that by proper utilization of existing, or soon to be existing, plants, 
it would not be necessary to construct more experimental or prototype reactors 
over and above those now in operation, under consideration, or planned, and that 
a project aimed at construction of the “potential plant” could be initiated, con- 
currently with the research and development program, in the near future. 

II. Boiling water systems 

This system is today only slightly less technologically advanced than the 
pressurized water system. This is due in part, of course, to the fact that it is 
able to take advantage of much of the extensive experience and technology de- 
veloped in the pressurized water system. It is also due to the highly successful 
operating experience of the experimental boiling water reactor, the Vallecitos 
boiling water reactor, and BORAX experiments, to the engineering experience 
that has been gained through design and construction activities of Dresden, Elk 
River, Northern States, Army reactors, etc., and through the design efforts on 
such units, as the SENN (Societa Elettronuclear Nazionale) Ponta Fiume plant, 
the Humboldt Bay project of the Pacific Gas & Electric Co., and others. 

We have estimated that a 300 electrical megawatt dual cycle plant could 
be built on the basis of today’s technology to produce power at a total cost 
of 9.61 mills per kilowatt-hour. This figure is made up of 5.26 mills for fixed 
charges, 3.47 mills for fuel cycle, and U.88 mills for operation, maintenance, 
and insurance. 

The capital costs factor of this system could be reduced by simplification 
of design to eliminate large risers and heat exchangers, by increasing the 
power density from 28 kilowatts per litre to 50 kilowatts per litre of core, and, 
by changes in the vapor containment design. The total potential reduction in the 
capital costs by these changes is 0.95 mill per kilowatt-hour, which brings that 
component of the “potential plant” to 4.31 mills per kilowatt-hour. 

The reduction in the fuel cycle costs would be brought about by the power 
flattening which is made possible by high power density elements, by increasing 
the average irradiation of the fuel to 19,000 megawatt-days per ton, and by 
reducing the fabrication costs for the zirconium clad uranium dioxide from $140 
to $90 per kilogram of uranium. The total potential reduction of the fuel cycle 
costs Which can be brought about by these gains is 1.18 mills per kilowatt-hour 

Which brings this part of the power cost of the “potential plant” to 2.29 mills per 
kilowatt-hour. Again, operation, maintenance, and insurance have been assumed 
to remain constant at 0.88 mill per kilowatt-hour and the total cost of power 
from the “potential plant” is 7.48 mills per kilowatt-hour. 

In order to achieve these gains, a development program amounting to approxi- 
mately $20 million must be undertaken in the next 5 years. In addition, it will 
be necessary to construct and operate a high power density prototype which 
will require an additional $25 million. Construction of the 300 electrical mega- 
watt “potential plant” could start in late 1965 or early 1965. 


lll. Nuclear superheat 


While it is not, in our opinion, possible to build a nuclear superheat reactor 
Solely on the basis of today’s technology, we feel that this concept offers a fair 
potential for reducing the cost of power from water reactors—either pressurized 
or boiling systems. In our study, we conclude that the cost of electricity from 
a 300 electrical megawatt water plant would be reduced by 0.73 mill per kilowatt- 
hour through the use of an integral nuclear superheat system. The cost reduc- 
tion, which is split 0.43 mill for capital cost and 0.30 mill for fuel cycle, is due 
primarily to higher plant efficiency and reduction in turbine costs which is 
made possible by superheated steam. If these reductions are applied to the 
“potential plant” in the boiling system, a power cost of 6.75 mills per kilowatt- 
hour results. 

In order to achieve the potential benefits of nuclear superheat, a development 
program, in addition to others discussed previously under water systems, of the 
order of $4 million must be carried out between now and 1965 and a nuclear 
superheat prototype reactor must be built and operated at a cost of approximately 














44 


$20 million during that period. A 300 electrical megawatt “potential plant” 
incorporating nuclear superheat could be under construction in 1965. 


1V. Organic cooled and moderated systems 


In this system, the state of knowledge is not as extensive as in the water 
systems and as a result the cost of power from a 300 electrical megawatt plant 
built on today’s technology would be 11.45 mills per kilowatt-hour. This figure 
is made up of capital costs of 4.39 mills, fuel cycle costs of 5.72 mills, and 
operation, maintenance and insurance costs of 1.34 mills. The lower capital cost 
for this system, made possible because of its low pressure, noncorrosive aspects, 
is more than offset by the high fuel cycle costs resulting from the low exposure 
which can be achieved in the metal cores of current technology and by the 
high operating costs which are occasioned by the necessity for replacing the 
organic material as it is destroyed by reactor irradiation. 

The potential of this system lies in the development of a new fuel element 
and cladding material which can achieve much longer life, in increasing the 
power density from 19 to 44 kilowatts per litre of core, and in increasing the 
heat transfer capabilities of the system. The studies which we have made 
indicate that the necessary results can be achieved and that the cost of power 
from the 300 electrical megawatt “potential plant’ would be 7.10 mills per 
kilowatt-hour, of which 3.65 mills are due to capital costs, 2.11 mills to fuel cycle 
costs, and 1.34 mills to operation, maintenance, and insurance. 

In order to achieve these results, it would be necessary to undertake a research 
and development program amounting to approximately $40 million between now 
and 1965. In addition, 880 million is needed for the construction and initial 
operation of a 75 electrical megawatt prototype reactor. Construction of the 
300 electrical megawatt “potential plant” conld be initiated in 1965, 


1. Sodium graphite system 


The operating experience of the sodium reactor experiment, together with the 
experience of the naval reactors and the fast reactors programs, has indicated 
that it is te-hnically feasible to use the sodium graphite system to produce power. 
We have estimated that power costs from a 300 electrical megawatt plant based 
on current technology would be 11.22 mills per kilowatt-hour, of which 6.11 
mills are for capital costs, 4.12 mills for fuel cycle, and 0.99 mill for operation, 
maintenance, and insurance. 

In order to realize the potential of this system, it will be necessary to develop 
a new fuel material—the uranium-molybdenum elements on which current tech- 
nology is based offer very little potential for reduction in fuel cost. However, 
by developing uranium carbide as a core material, by achieving a core life of 
17,000 megawatt-days per ton, and by lowering fabrication cost for stainless-steel- 
elad uranium carbide elements to S70 per kilogram of uranium, the fuel cycle 
costs for this system would be reduced to 1.92 mills per kilowatt-hour. 

In addition, by developing simplified and much less expensive steam genera- 
tors, by confining the primary cooling system to the reactor vessel, by elimi- 
ating moving parts in the sodium stream, and by developing a calandria core 
to supersede the canned moderator core of current technology, it will be possible 
to reduce the capital costs of the plant by 1.19 mills per kilowatt-hour. It is 
also expected that increased Knowledge of sodium handling systems will allow 
operating costs to be reduced by 0.05 mill per kilowatt-hour. 

Taking into consideration all reductions which can reasonably be expected 
to be achieved, the cost of power from the 300-electrical-megawatt “potential 
plant” will be 7.78 mills per kilowatt-hour of which 4.92 mills will be for capital 
costs, 1.92 mills for fuel cycle, and 0.94 mill for operation, maintenance, and in- 
surance. 

To accomplish this program, a development program, including the opera- 
tion of the Hallam Nuclear Power Facility and the Sodium Reactor Experiment, 
of the order of $82 million will be required between now and 1967. In addition 
$50 million will be required for construction of a 75-electrical-megawatt proto- 
type reactor. Such a program would make it possible to start construction of 
the 300-electrical-megawatt “potential plant” by 1965 or early 1966. 

VI. Gas-cooled reactor systems 

Gas cooled technology in this country is not in a highly advanced position, 
since it is only quite recently that work in this field has become an important 
factor in our overall program. In spite of the fact that no gas-cooled power 
reactors have been built or are even in an advanced state of design in this coun- 
try, we feel that British experience on natural uranium gas-cooled reactors, plus 
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the extensive development work which we have done in this country on enriched 
fuels, gives us the current technology on which we can base estimated power 
costs from a plant that can be built at this time. These costs are 11.89 mills 
per kilowatt-hour for a natural uranium gas-cooled reactor system and 10.56 
mills per kilowatt-hour for an enriched system—this latter figure has a 5.97 mills 
component for fixed charges, 3.21 mills for fuel cycle, and 1.18 mills for opera- 
tion, maintenance, and insurance. 

Since our studies show that enriched systems have a greater economic poten- 
tial than natural uranium systems under U.S. utility economics, we have not, at 
this time, attempted to determine the potential of the natural uranium fueled- 
gas-cooled systems. 

For the enriched system, our studies indicate that by increasing the bulk 
outlet temperature of the system from 1050° F. to 1200° F., by increasing the sys- 
tem pressure from 300 to 400 pounds per square inch, and by increasing the 
power density from 5 to 8 kilowatts per litre of core, the capital cost component 
of the power cost could be reduced by 1.88 to 4.09 mills per kilowatt-hour. 

As in the case of other systems, the basic reductions in fuel cycle costs are 
predicted to be due to lengthening life and reducing fabricating costs. In this 
system, it is estimated that the life could be extended from 10,000 to 14,500 meg: 
watt-days per ton and that the fabricating cost for the elements could be reduced 
from $110 to S70 per kilogram of uranium. This would bring about a total re- 
duction of fuel cycle cost of O40 mill per kilowatt-hour, to make this component 
of the cost of the “potential plant” 2.80 mills per kilowatt-hour. 

A further cost savings is indicated if CO. can be substituted for He as the 
coolant. This would reduce operation and maintenance costs by O40 mill per 
kilowatt-hour. Based on all potential gains, the estimated cost of power from 
the 300-electrical-megawatt “potential plant’ would be 7.67 mills per kilowatt- 
hour. 

The costs of the development program necessary to achieve this potential is of 
the order of S100 million between now and 1968. This is exclusive of the 
$14,500,000 research and development program which is aimed at the high tem- 
perature unclad fuel prototype being constructed by Philadelphia Electric for 
$24,500,000. In addition, it will be necessary to construct the $380 million experi- 
mental prototype which has already been authorized and which is now under 
construction at Oak Ridge. 

Construction of the 300-electrical-megawatt “potential plant’ could be initiated 
by 1966. 

VII. Heavy water moderated natural uranium systems 

The practical technology of heavy water moderation for power-producing 
reactors is not far advanced in this country. However, the basic technology for 
this system has been developed through research and development programs, 
and much useful engineering and scientific technology in this field is available 
from the design, construction, and operation of the production reactors at Savan- 
nah River. In addition, a vast amount of basic and engineering information 
has been generated by the Canadians, who have placed major emphasis on this 
system. Taking all these factors into consideration, and recognizing that the 
figures do not have the same degree of back-up as those based on current tech- 
nology for other systems, we have concluded that the cost of power from a 300- 
electrical-megawatt pressure vessel, nonboiling plant built on today’s technology 
would be 12.50 mills per kilowatt-hour of which 7.05 mills are for capital cost, 
4.22 mills for fuel cycle, and 1.23 mills for operation, maintenance, and insurance. 

Because this system is in an early state of development, the potential gains 
Which can be predicted with reasonable assurance are fewer in number and of 
less certainty than for other systems on which we have a greater background 
of current technology. However, we are satisfied that by the development of a 
pressure tube reactor instead of a pressure vessel type, and by achieving an 
increase in power density from approximately 26 kilowatts per litre, which we 
feel is currently possible, to 35 kilowatts per litre, we could reduce capital costs 
by approximately 0.56 mill per kilowatt-hour to a level of 6.49 mills per kilowatt- 
hour. 

Our analysis also shows that it is reasonable to increase the exposure li ‘etime 
of the fuel from 3,850 megawatt-days per ton, assumed as possible with cur- 
rent technology, to 7,000 megawatt-days per ton during the next few years, and 
also to decrease the cost of fabrication from $50 to $15 per kilogram of uranium. 
rhese improvements would lower fuel cycle costs by 2.91 mills per kilowatt-hour 
toa “potential figure of 1.31 mills per kilowatt-hour.” 
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We are not able to predict any decreases in operation, maintenance, and in- 
surance below the 1.23 mills per kilowatt-hour level assumed for the current 
status plant. 

The cost of power from the 300-electrical-megawatt “potential plant” is thus 
9.03 mills per kilowatt-hour. 

In order to achieve the gains indicated, it will be necessary, in addition to the 
program associated with the reactor project of the Carolina Virginia Nuclear 
Power Associates, to undertake an $80 million research and development pro- 
gram, between now and 1967, and also to undertake a construction program in 
the neighborhood of $175 million. Construction of the ‘potential plant” could be 
initiated in 1967 or 1968. 

I am sure that all of you recognize that our evaluation of the potential of 
the heavy water natural uranium system is not completely consistent with 
that of the Canadians. In this respect, it must be recognized that our evaluation 
is based on U.S. economic conditions and that theirs is based on Canadian 
conditions. It must also be remembered that the “current technology” is much 
more firm in Canada—they are much more at home in this system than we are, 
The differences are matters of judgment, and only time and an intelligent pro- 
gram of research and development and plant construction will show which 
evaluation, if either. is correct. 

VIII. Fast reactor systems 


Technical feasibility of the fast reactor system has been demonstrated by 
operating experience of experimental breeder reactor No. 1. In addition, the 
design and development programs which have been carried out for experi- 
mental breeder reactor No. 2 and the Enrico Fermi atomic power plant have 
given us the basis of a current technology on which could be based the design of a 
300-electrical-megawatt plant capable of producing power at a cost of 15.25 mills 
per kilowatt-hour. The components of this cost are 5.10 mills for capital cost, 
7.10 mills for fuel cycle, and 1.05 mills for operation, maintenance, and insurance. 

Capital costs may be lowered approximately 0.67 mill per kilowatt-hour by 
reducing the thickness of the reactor shield, by simplifying design of pumps 
and inert gas system, by improving and simplifying piping layout and fuel loading 
and unloading mechanism, by increasing the temperature rise in the reactor and 
the temperature drop through the intermediate heat exchanger and steam gen- 
erator, by decreasing pump and pipe size, and by improvements in instrumenta- 
tion. 

Major cost reductions can be realized by substituting a cermet fuel for the 
uranium—10 percent molybdenum alloy which is the fuel of current. tech- 
nology. The use of such fuel would reduce fuel cycle costs from 7.10 to 1.99 mills 
per kilowatt-hour. 

No credit is taken for lowering operation, maintenance, and insurance costs. 
Total cost of power from a 300-electrical-megawatt “potential plant” is 7.47 mills 
per kilowatt-hour. 

In order to realize the potential gains of this system, it will be necessary to 
carry out a development program between now and 1968 in the amount of ap- 
proximately $160 million, exclusive of money spent on the Fermi plant, and in 
addition to build a prototype plant at an estimated cost of $55 million. 

The 300-electrical-megawatt “potential plant” construction could be started 
in 1968 or 1969. 


IX. Thermal breeder—aqueous homogeneous systems 


Our studies have indicated that technical feasibility of the aqueous homo- 
geneous reactor system as a thermal breeder has not yet been demonstrated. 
I therefore will not discuss the cost of power from a plant based on current 
technology. However, there is a sufficient background of technology on this sys- 
tem to allow us to predict with, of course, somewhat less certainty than in other 
cases, the potential of this system. Power from a 300-electrical-megawatt ‘“‘poten- 
tial plant” is estimated to cost 11.838 mills per kilowatt-hour of which 6.38 mills 
are due to fixed charges, 2.12 mills to fuel cycle costs and 2.83 mills to operation, 
maintenance and insurance. 

In order to achieve this objective, it is necessary to undertake a broadly scoped 
research and development program in the amount of approximately $75 million 
between now and 1970, and in addition to construct a 5- to 10-megawatt experi- 
mental reactor (breeder reactor experiment No. 3), a 110-thermal-megawatt 
thermal breeder experimental reactor, and a prototype reactor plant of 125-elec- 
trical-megawatt capacity. The cost of those plants is approximately $100 million. 





in- 
rent 


hus 


the 
lear 
pro- 
1 in 
1 be 


l of 
vith 
tion 
lian 
uch 
are. 
pro- 
hich 


lL by 
the 
yeri- 
lave 
of a 
nills 
-oSt, 
nee. 
r by 
mps 
ding 
and 
gen- 
nta- 


the 
ech- 
nills 


oOsts. 
nills 


‘'y to 
' ap- 
id in 


irted 


omo- 
ated. 
‘rent 

sys- 
ther 
oten- 
mills 
tion, 


( yped 
lion 
peri- 
watt 
-elec- 
llion. 


47 


On this schedule, it is possible that a 300-electrical-megawatt potential plant 
could enter the design and construction phase by 1970 or 1971. 
Conclusions 

From the studies which we have made, and with full recognition of the degree 
of uncertainty that is inherent in any cost estimates in this field, certain con- 
clusions may be drawn: 

1. No reactor system can be constructed on the basis of today’s tech- 
nology which can compete with power from conventional systems using fuel 
costing less than 54 cents per million B.t.u. In this and the following com- 
parison, by the way, I am assuming a conventional plant of 300-electrical- 
megawatt capacity and a load factor of 70 percent. 

2. Six of the reactor systems can become competitive with conventional 
plants using fuel costing in the range of 35 to 40 cents per million B.t.u. 

3. Of the six systems which could compete in areas having conventional 
fuel costs in the range of 35 to 40 cents per million B.t.u., the pressurized 
water system could do so at the earliest date. 

4. The potential of the water systems, with nuclear superheat, and the 
organic system is essentially equal from the standpoint of power cost, time 
when the potential can be achieved, and development costs needed to reach 
the goal. Other systems will require 1 to 4 years longer to reach their 
potentials and will require two to three times as much development effort. 

In closing, I would like to emphasize once more that the studies which I have 
reported on here today represent only one small part of the continuing evalua- 
tion and analysis program which will play an ever-increasing part in developing 
our national nuclear energy program. The figures I have given and the con- 
clusions I draw today are as important for what they leave unsaid as for what 
they say. The figures have all the uncertainties that are inherent in any pre- 
dictions based on the results of experimental programs yet to be undertaken and 
on the operation of plants not yet built—or in many cases not yet even designed. 
In developing the figures, we were naturally forced to use a fair share of tech- 
nical and scientific judgment. I can only hope and request that an equal degree 
of understanding and judgment is exercised by those who will use and quote the 
figures. 


Mr. Cannon. Mr. Taber. 
Mr. Taser. Mr. Chairman, it might be that you have answered this 
question before I came back in this afternoon. 


PROGRESS BY OTHER NATIONS 


To what extent has Great Britain progressed in the atomic field? 

Mr. McConr. Mr. Taber, from my observations, and I have made 
several trips to Great Britain examining their installations, both mili- 
tary and civilian, they have made very significant progress. In the 
military field, prior to any exchange of information with us or any 
access to our weapon development, they reached quite a high level 
of competence, including the development of Hydrogen bombs of 
megaton size, as well as smaller fission bombs. 

In the field of nuclear power, they first concentrated on one partic- 
ular reactor concept and have built or are building several plants, all 
essentially identical in design. This serves a particular purpose for 
Great Britain, because of their unique fuel situation. It would be 
of no value whatsoever to us, because we have enjoyed cheaper fuels 
and the plants that they are building would not be competitive as 
power producers in any area of the United States. They have reached 
the point now they find that this particular plant design of the Calder 
Hall type, they have carried to the ultimate, and therefore they are 
developing higher temperature and more advanced designs and are 
considering still further designs. 
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I would say that although their program is smaller as compared to 
ours, in both the military and civilian fields, they have advanced 1 
markably well and of course from the st: indpoint of the prodaction 
of lowatte, which I feel is no particular measure of progress, it Is a 
measure of a country meeting its own unique situation, they exceed 
any other nation in the world. Because of changes in the fuel situa- 
tion which have taken place over the last few years, they have reeval- 
uated their program and I understand stretched it out somewhat. 
Since [ last appeared before this committee, [ have, as you know, 
visited the Soviet Union with several of our scientists and made 
thorough examination of their program. We were very much sur- 
prised to find their program was nee more limited than we had 
expected from the st: indpoint of the building of power producing 
units. The reports which had been rather freely circulated at Geneva 
overstated their situation. I am afraid the New York Times or the 
Herald Tribune, whichever article the chairman quoted from, erred 
in their report. They have a very substantial research and an impres- 
sive research and development effort. I think in terms of numbers of 
scientists and engineers it is comparable to the size of our own. In 
terms of the translation of the work of the laboratory into power 
producing units, they are far behind us in terms of breadth of their 
program. 

Mr. Taner. Did you eo into the Russian military aspects, so that 
you would be able to tell us something about their military progress 
in connection with the atom ? 

Mr. McConr. No. My visit did not involve any of the military 
aspects of the problem. However, it was abundantly clear to us from 
an examination of the work they were doing in their laboratories on 
civilian or peaceful uses that they possess a high level of technical com- 
petence, and therefore there is no reason to doubt their ability to go 
forward in the various military fields at a level determined only by the 
amount of effort they want to, as a matter of policy, put into this 
program. 

Mr. Taser. Has Great Britain made a great deal of progress along 
the military lines? 

Mr. McConr. I think she has. We were quite surprised to find the 
level of their competence. On the other hand, I am quick to say that 
the exchange of weapons information under the bilateral that was con- 
summated a little over a year ago was very helpful to them. We have 
secured from them information in special fields that have been of value 
to us. 

Mr. Taser. There is no reason to believe that they have not given 
you all the information that they possess ? 

Mr. McConr. T would like General Starbird, if he is here, to answer 
that question. He is closer to it than I have been. 

General Srarpmp. We have been quite careful under our law, Mr. 
Taber, to only transmit to them what we felt they needed. Our law 
provides there must be such a limitation on what we send. We there- 
fore have avoided asking for things that we did not need. However, 
never have we asked for any information from them, indicating that 
we are interested in something, that they have not. given it to us. I 
personally believe that they have given us everything that would be 
of usefulness to our program. 





i 





ry 
om 

on 
m- 


£0 
‘he 
his 


ng 


he 
at 
m- 
ve 
ue 


en 


[r. 
LW 
re- 
eT, 
vat 


be 





4D 


Mr. Taser. What is the attitude of France along that particular 
line ¢ 

Mr. McConr. The attitude of France is this. They feel that they 
are on the threshold ef acquiring a nuclear capability. They have 
been successful in two test devices in the Sahara, and you are fé amiliar 
with those. They have completed their plutonium production facil- 
ities, and the facilities are now in operation. 

( Diseussion off the record. ) 

Mr. McCone. Their plants are only now going into production. 
I think that their resource of fissionable material is now being used 
for their testing program as well as for the necessary laboratory 
work, but they will soon be able to accumulate some weapon cap: ability 
and this will grow progressively over the years. 

To get ahead, they will have to test. and they are planning on 
further tests, probably underground. While I was there last week, 
their Defense Ministry was exploring sites in Corsica, and, I am told, 
in Madagascar, as well. 

Mr. Cannon. Off the record. 

( Diseussion off the record. ) 


EMPLOYMENT BY AEC AND CONTRACTORS 


Mr. Taser. How many people do you have employed in your 
activity ¢ 

Mr. McConr. Our own payroll ¢ 

Mr. Taner. The whole group. 

Mr. McConr. There are 110,000 working for contractors, and there 
are about 7,000 on the Atomic Energy Commission direct payroll. 

Mr. Taser. The rate of pay is higher on the contract employees 
than otherwise ? 

Mr. McCone. I would say that is generally correct, that the rate of 
pay of contractors is somewhat higher than for the Government 
employees. 

EMPLOYMENT BY OTHER NATIONS 


Mr. Taner. What can you tell us about the number of people who 
are employed by Great Britain in its activity ? 

Mr. McCone. I do not know the total number. 

Mr. Taper. Is that available / 

Mr. McConr. It would be very difficult to get a comparable figure, 
because they are organized differently. 

Mr. Taser. Do they operate through contractors, the same as you 
do, or do they carry on their operations directly ? 

Mr. McCone. Their laboratories, which we operate through con- 
tractors, they operate directly. However, the manufacturing opera- 
tions are handled to a certain extent as we do, through contractors, 
although there are some areas of weapon manufacture which they 
handle with Government employees that we handle through contrac- 
tors. 

Mr. Taner. Now, I do not expect you to have any idea at all about 
the Russian picture. 

Mr. McConer. I have no idea whatsoever about the total employ- 
ment. There are no contractors, of course. Their laboratory effort 
in the fields of our interest seem to be comparable in size to ours. 








50 


Mr. Taser. Their laboratory activity is comparable to ours? 

Mr. McCone. Comparable in size to ours. That was the conclusion 
we reached from our trip over there, and visiting any number of 
laboratories. 

PROGRESS BY OTHER NATIONS 


Mr. Taser. You did tell us that the Russian setup was not as far 
advanced so far as these powerplants are concerned as ours. 

Mr. McCone. That is correct. 

Mr. Taper. Is it as far advanced as the British ? 

Mr. McConr. No. It is more diversified. It is a broader develop- 
ment program than the British, but not so far advanced. 

Mr. Taser. They perhaps might be as far advanced as the British 
in connection with such things as the warhead and that sort of thing? 

Mr. McCone. I do not know. 

Mr. Taner. You would not want tosay ? 

Mr. McConr. I would not want Conny 520. 

Mr. Taper. What about the French ? 

Mr. McConr. They are more advanced than the French quantita- 
tively and qualitative ‘ly. 

Mr. Taner. I think that is all Ihave. 


LOCATION OF RUSSIAN LABORATORIES 


Mr. Cannon. Have you any definite ideas, Mr. Chairman, about 
where their laboratories are loc: ated ? 

Mr. McConr. Yes, I think we visited all of their principal labora- 
tories, Mr. Chairman. We visited two in Leningrad, their large 
Atomic Energy Institute at Moscow, which compares in size to our 
Argonne Laboratory, and we visited their Institute of High Energy 
Physics, in Moscow, then their large high energy physics laboratory 
at Dubna. and their power development laboratory at Orninsk. We 
were told and we were invited to visit their work at Kiev and Sukini 
and also one point in Siberia, but time did not permit us to visit those 
laboratories. 

Mr. Cannon. Off the record. 

( Discussion off the record. ) 

Mr. Jensen. I have some questions. 

Mr. Cannon. Mr. Jensen. 


TYPES OF CONSTRUCTION OF REACTOR PLANTS 


Mr. Jensen. Mr. McCone, you and your staff are before us again. 
Since I saw you the last time, I, along with some of my colleague, have 
visited some of your plants throughout the Middle West and West. 
I must say that we were greatly impressed by the men who were in 
charge of those plants, your people as well as the people in private 
enterprise who are building a number of those plants. We went to 
Monroe, Mich., to the PRDC plant. Everybody was very well pleased 
with the progress being made. We spent considerable time there, 
and as laymen we did learn a number of things. Of course, for a com- 
mon layman to get his teeth solidly in this atomic energy field is no 
small job. Nevertheless, as time goes on, I can start to understand it. 
We were at Nebraska, and there you have an entirely different type 
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of construction than we saw at other places. In looking at the building 
that is going up, which must be pretty well completed by now, you 
would imagine you were looking at some kind of factory ‘built along 
the lines of a big box, so to speak, and the container for the power w ill 
be buried in the ground, I could not help but feel that that was more 
practical c onstruction than these spheres. 

My question is, Is it much cheaper to build such type construction 
than a sphere, and is it just as good? Does it answer every purpose 
that a sphere does ? 

Mr. McCone. It is a matter of basic design. The Dresden plant in 
Dresden, Ill., is a sphere. 

Mr. JeNseN. I am thinking of Hallam, Nebr. 

Mr. McCone. Hallam isa much smaller plant. 

Mr. JENSEN. I realize that. 

Mr. McConer. It is a matter of designing a plant that any fission 
product resulting from a maximum possible accident would be con- 
tained in a containment vessel or containment shell. In the larger 
plants the sphere seems to be the most economical means of accomplish- 
ing this. Although there is a new and different process of vapor sup- 
— that is now being proposed for the Humboldt Bay plant in 

California, and is now under final test and if these tests are fin: illy to 
prove that the system is safe, then that might be a further step away 
from the sphere. 

Mr. Jensen. What type of construction do they have there? 

Mr. McConr. What is planned there is a system of arranging so 
that any gases which might result from a burndown of the core as a 
result of an accident would be discharged from a rather small con- 
erete box, so to speak, around the reactor, would be discharged down 
into a pool of water and would be condensed there. Now, the ques- 
tion is whether total condensation will take place. This is being 
proven by an experimental model in which components will be in full 
size so it won’t be a matter of extrapolating results in order to de- 
termine the adequacy of the condensation system. 

Mr. Jensen. Well, then, it seems to me that this container, which is 
a sphere, could well be built in a square or other shape that is less 
expensive than building a spherical shape and be buried in the 
ground, even quite some depth, and by so doing the earth, itself, 
would act as a containment against possible explosion. Also by bury- 

ing the core deep in the ground, you would get. away from the danger 
of enemy bombing to a very great degree. When you see those silver 
spher res, wherever they are, it almost invites a possible enemy to say, 

“Well, they have certainly made it easy for us; they have put it right 
out here in the open where we can take a good crack at that.” 

[ just do not understand, Mr. MeCone, why we must build those 
great silver balls above the ground at a terrific cost, surely more than 
the cost to bury them deep in the ground with maybe 6 or 8 feet of 
concrete around the core. I, of course, was never in that kind of 
building game, but I was in a small degree in the building game for 
3 or 4 years, and I have learned a little about construction, and I 
never have had that question answered to my satisfaction. Why don’t 
we bury these atomic reactors and their containers deep in the 
ground? In f: act, bury the whole building deep i in the ground. Why, 
the cheapest kind of construction is excavation. T hey could even go 
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in and bury them in solid rock. We blast rock in not! ing flat, and 
at not too much expense. Why don’t we bury them in solid rock 

Is there a good answer 4 

Mr. McConr. Yes; there is a good answer. This gets into a wide 
range of engineering and economic considerations and I will say that 
containment is one of the problems in the construction of a nuclear 
powerplant that, first, must be done properly and, secondly, must be 
done as economically as possible in order to bring down the cost of 
nuclear power. The engineering firms that are involved in this busi- 
ness, such as General Electric, Westinghouse, and Atomics Interna- 
tional, and so forth, as well as the construction companies and the 
Commission staff, itself, are working continously on this problem. 
Now it is not beyond possibility that there will be times when a sub- 
surface building is a proper and most economical thing to do. That 
cannot be said at all locations because excavations to house a new 
powerplant must be very deep indeed. You run into serious water 
conditions, and then you have the problem of getting river water in 
for the « ‘ooling and all the rest of it. There are other locations, how- 
ever, and there is a plant right now under consideration in which the 
Engineers are considering as one of the alternates the building of a 
substantial part of the plant underground. As far as the ground, 
itself, serving as a containment medium, I do not think this would be 
acceptable to meet our safeguard standards. We must contain these 
fission products with absolute assurance that they will not get out 
and be distributed over the neighborhood and contaminate the whole 
countryside. 

Mr. Jensen. It would be much simpler and much cheaper to build 
in an excavation than to build these great expensive spheres. I will 
venture, Mr. McCone, and gentlemen, that within 10 years there will 
be no atomic enery reactor plants built above the ground. 

Mr. McConr. That may be. 

Dr. Wirson. It won't be because they are cheaper. They may go 
underground, but it won’t be because it is cheaper. 

Mr. Jensen. There are a lot of reasons. The other reason is safety 
reasons against bombing. 

Dr. Wirson. Youstill have to have your containment. 

Mr. Jensen. I know, but you have it there underground. T just 
can’t accept any argument against it, because it is just so prac ‘tical. 
Here we are spending about $45 billion a year for the Atomic Energy 
Commission and the military defenses, and we build our great atomic 
reactors right out in the open. You can see them so far away with 
the naked eye that an enemy bomber could really fix them quick. 
Even though it costs more, we are spending $45 billion a year approxi- 
mately for the defense of this country and vet we say, “Here, Mr. 
Enemy, is our great atomic reactor plant producing plutonium and 
everything else, for war purposes, commercial purposes. ‘Take a shot 
at it any time you want. Here it is out in the open for you.” It does 
not make sense to me. 

Mr. McConr. Yes, but we are building airfields out in the open. We 
are building all kinds of military installations out in the open. What 
you were looking at at Dresden was a powerplant for developing power 
in the ¢ ‘ommonwealth Edison grid. It was 1 of 18 or 20 powerplants 
that they have on that grid, and every single one of them is above 
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ground. The production of plutonium is incidental and from the 
standpoint of our war effort may be considered insignificant. ‘There 
are so many, many vital installations that are essential to our war 
effort that should go underground before we would put a nuclear 
powerplant—you ti alk about putting the Hanford reactors or Savan- 
nah reactors underground, that is a different story. But there is no 
use In my opinion in putting the Dresden plant underground from the 
standpoint of its invulnerability to attack, and leave our production 
plants at Oak Ridge and Savannah River and Hanford above ground. 

Mr. Jensen. No, but there will be a lot more of atomic reactor plants 
built in the future. I hope that a lot of thought will be given to that 
question, should we build these plants above the ground or under- 
ground. 

Mr. McConr. Now, should we build ordinary commercial, conven- 
tional powerplants underground? They all serve the same purpose. 

Mr. Jensen. I will never forget in 1940 I went to Panama, and we 
flew over the isthmus. There are observation stations which were 
spotted at regular intervals on each side of the canal. War was immi- 
nent. What color were they painting all those observation stations 
and buildings? Aluminum. I said, “For heaven’s sake, get these 
things camouflaged. Camouflage everything you can around this 
place.” And it was done. Now, there are some things that to me are 
just ordinary good common horsesense. W hy invite the enemy to 
have aclean shot? If we are in such danger of being bombed as some 
people think we are, surely we must feel that there is a danger from 
atomic bombing or we would not be spending all this money to defend 
ourselves and to bring about all the defensive program we have, as 
well as the offensive, in case of attack. 


CANCER TREATMENT AT LAWRENCE RADIATION LABORATORY 


I was greatly impressed when I visited the University of California 
laboratory. Dr. John Lawrence stayed with me the whole day. I 
saw an old lady 72 years old take a treatment for cancer. She was 
supposed to be dead 6 months ago, but she told me as she was laying 
there ready to take the treatment, “I want to visit with you after ] 
get off this table.” And I, along with Dr. Lawrence and a number of 
his staff, watched the treatment through a heavy plate glass window. 

After the treatment, there was no feeling to it at all, as she explained 
to me, she got off that table and came out, walked down the stairs. 
She said, “I have nothing but praise and thanksgiving for these great 
doctors. Look at me. I had spent a let of money and the doctors 
gave me up 18 months ago, and said I had 1 more year. I was sup- 
posed to be dead 6 months ago, but look at me now. * Tt was the most 
encouraging thing I have experienced in years. 

As I remember, they said they treated 132 patients there, and they 
had helped many of them and hurt none of them. So I ask, Mr. 
Chairman, that Dr. Lawrence be brought here, and I believe you gave 
your consent: did vou not ¢ 

Mr. Cannon. We shall be glad to hear him. He will be here 
tomorrow. 

Mr. Jensen. That is wonderful. I asked if he would like to appear 
before the committee, and he said he would be very happy to do that. 
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So he is coming. He is a great man. I know the committee will be 
happy to hear him. 
Now, I have a little statement here, and then I will ask two or three 
quest ions. 
GOVERNMENT COMPETITION WITH INDUSTRY 


Mr. McCone, in connection with the Bureau of the Budget Bulletin 
60-2 regarding the elimination of Government competition with indus- 
try, I have been extremely interested in a recent exchange of com- 
munication between the AEC and several national business organ- 
izations on the subject of increasing private industry’s role in the 
Government atomic energy program. In reviewing the Commission’s 
February 10 1 response to these organizations, T am happy, to see a 
clear statement of AEC policy to the effect that the Commission has 
maintained a firm policy to procure goods and services from private 
industry wherever practicable. It seems to me that how the AEC 
implements this policy will have an important. bearing on the degree 
to which you will fulfill one of the major objectives of the Atomic 
Energy Act of 1954, that of strengthening free competition in private 
enterprise. I don’t understand all of the technical material appended 
to your reply but several important things concern me and these are: 

There appears to be a lack of uniformity in carrying out the 
Commission policy. I even get the impression that some of the Gov- 
ernment-owned installations can and have made decisions in this 
area that actually conflict with the Commission policy. There ap- 
pears to be little or no supervision of what the various Government- 
owned installations do to facilitate maximum procurement from 
private facilities. 

On page 3 of the Commission’s February 10 response the criteria 
of one of AEC’s major contractors regarding procurement from pri- 
vate facilities is spelled out. I hope the Commission’s citing of this 
criteria does not mean concurrence with it because it seems extremely 
vague and even somewhat contradictory with the objective of maxi- 
mum procurement from private facilities. Yet nowhere do I find 
AEC’s own criteria, and this concerns me greatly. In connection 
with the subject, I would like to know: Has the AEC issued any 
written instructions to all Government-owned atomic energy installa- 
tions, spelling out specifically how they are to pursue the Commission’s 
policy to procure goods and services from private industry wherever 
practicable. If so, please submit such instructions for the record. 
Would you like to comment on it now ? 

Mr. McConr. Yes, I would like to submit - instructions and 
such procedures and policies of the AEC for the record. It is our 
policy to procure goods and services from private industry where 
obtainable, and wherever possible within reasonable limits. We con- 
sidered the example cited by communications from industry—indus- 
trial associations—very carefully and responded in each instance to 
them. There were a gr ie many of them in which it was not possible 
for reasons explained to turn to private industry. There were other 
instances where they had indicated we did not employ private indus- 
try where they were in error and we did; and there were a number of 
instances where we were able to clear up misunderstandings. 

I feel that this is a matter that the Commission gives continual 
attention to, and must, because we are in a transitory period; and in 
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the passage of time the expansion of private facilities for supplying 
our needs, and with it the expansion of the nuclear power industry, 
particularly, there is increasing opportunity to employ private in- 
dustry. That is our intention “and that is the course that we are 
pursuing. As far as details of the instruction, I will supply them 
to you. 

(The matter referred to follows:) 


AEC INSTRUCTIONS REGARDING PROCUREMENT OF SUPPLIES AND SERVICES FROM 
PRIVATE INDUSTRY 


Office memorandum 
U.S. GOVERN MEN 
June 24 "195 0. 

To: Heads of divisions and offices, Washington. 

Managers of operations. 
From: K. E. Fields, General Manager, R. W. Cook, Deputy. 
Subject: Commercial-industrial activities of the Government providing prod- 

ucts or services for governmental use. 
Symbol: CS: GCT. 

Attached for your information and guidance is a copy of Bureau of the Budg- 
et Bulletin 55-44, dated January 15, 1955. This bulletin initiates a review of 
those commercial-industrial type activities conducted by the Government that 
provide services or products for its own use which could be procured from pri- 
vate enterprise through ordinary business channels. It also sets forth Govern- 
ment policy with respect to both the starting and carrying on of such activities. 

The purpose of this memorandum is to (1) restate AEC policy in this regard, 
(2) inform you concerning steps which have already been taken to comply with 
Bulletin 55-4, and (3) establish procedure for handling requests for exception 
under paragraph 2 of the bulletin. 

1. Policy —Existing AEC policy is consistent with the policy set forth in Bul- 
letin 55-4. As stated in the AEC Guide for Contractors (May 1, 1952), “It is 
the policy of the Atomic Energy Commission to utilize to the fullest practicable 
extent the services of private enterprise in carrying out the various programs 
which the Congress has entrusted to the Commission.” 

2. Steps already taken.— 

(a) In compliance with paragraph 3 of the bulletin responsibility for 
direction and coordination of this program throughout the AEC has been 
assigned to R. W. Cook, Deputy General Manager. 

(b) The inventory required under paragraph 5 of the bulletin is being 
developed by the Controller principally from data available in the Wash- 
ington office. 

3. Exceptions—Each case involving a request for exception to the policy 
Stated in paragraph 2 of the bulletin shall be referred through channels to the 
Deputy General Manager for decision. Such cases shall be accompanied by 
a full and complete supporting justification. 


EXECUTIVE OFFICE OF THE PRESIDENT, 
BUREAU OF THE BUDGET, 
Washington, D.C., January 15, 1955. 
Bulletin No. 55-4. 
To the heads of executive departments and establishments. 
Subject: Commercial-industrial activities of the Government providing prod- 
ucts or services for governmental use. 

1. Purpose——This bulletin initiates a review of those commercial-industrial 
type activities conducted by the Government that provide services or products 
for its own use which could be procured from private enterprise through ordi- 
hary business channels (hereafter called commercial activities). It also sets 
forth Government policy with respect to both the starting and carrying on of 
such activities. 

The fact that this bulletin does not deal with products or services provided 
directly to the public in no way relieves the agencies of keeping such activities 
under constant review and reevaluation as to the need for the Government to 
carry on such activities. The results of such reevaluation will be reflected in 
the legislative and budget programs. 
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2. Policy.—It is the general policy of the administration that the Federal 
Government will not start or carry on any commercial activity to provide a sery- 
ice or product for its own use if such product or service can be procured from 
private enterprise through ordinary business channels. Exceptions to this 
policy shall be made by the head of an agency only where it is clearly demon- 
strated in each case that it is not in the public interest to procure such product 
or service from private enterprise. 

3. Responsibility.—In furtherance of this policy, the head of each agency 
Shall give personal direction to the accomplishment of the review (inventory 
and evaluation) of the activities of his agency which wall within the scope of 
this bulletin. He shall assign to a member of his key staff the responsibility for 
direction and coordination of this program throughout the agency. 

4. Scope and coverage of review.—The review will consist of two phases: (a) 
An immediate inventory of all commercial activities, and ()) an evaluation of 
these activities, to be spread over a longer period of time. The first evaluation 
will cover manufacturing activities as set forth below. This will be followed 
periodically by similar evaluations of other commercial activities, such as whole- 
sale and retail trade, repair and business services, construction, transportation, 
communication, public utilities, agriculture, forestry, fisheries, and mining. 
Instructions for later evaluation reports will be issued subsequently, but agen- 
cies may proceed with a program of evaluation and action as fast as time 
permits. 

The following rules will prevail as to coverage of the review : 

(a) The review will cover activities carried on in the continental United 
States and in the Territories of Alaska and Hawaii. 

(b) In determining whether an activity is “commercial” in nature and “could 
be procured * * * through ordinary business channels,”’ reference may be made 
to the “Standard Industrial Classification Manual” and to ordinary business 
practice with respect to procurement of services or products. The inclusion of 
an activity in the manual will be generally considered indicative that it may be 
procured commercially. There will be excluded from coverage as noncom- 
mercinl, however, those functions which are a part of the normal management 
responsibilities of a Government agency of a private business of comparable 
size (such as accounting. personnel work, and the like). 

(c) Any activity at any one location which involves an equipment investment 
of less than $5,000 and a product or service with an approximate annual value 
of less than $25,000 shall be excluded. 

(d) “Activities conducted by the Government” will exclude Government- 
owned contractor-operated facilities as far as evaluation is concerned, but will 
include such facilities for purposes of the inventory report. 

(e) “Activities * * * for its own use” will include the activities of produc- 
ing a service or product primarily for the use of the Government (whether 
the same agency or other agencies), even though some portion of the product or 
service is sold or given to the public. The coverage will include activities which 
are to provide a service or product for the use of a Government agency in its 
official duties, even through the agency is engaged in carrying out a service to 
the publie (e.g. it will include the manufacture of mail bags or the generation 
of power at a Government institution). However, the coverage will exclude the 
activities of producing a service or product primarily to be sold or given to the 
public (e.g., it will exclude the generation of power for sale to the public). 

5. Inventory of commercial activities.—Each agency shall prepare an inventory 
of all commercial activities. The inventory shall identify the activity in terms 
of the “Standard Industrial Classification Manual.” the number of installations 
or the locations where the activity is conducted, the capital assets invested in 
the activity. and the average number of employees engaged in the activity. 
Exhibit 554A indicates the format for reporting this inventory to the Bureau 
of the Budget. Instructions for this report are contained in attachment A. 

6. Evaluation of manufacturing activities —Each agency shall make an evalu- 
ation of all its commercial activities which are classified as manufacturing in the 
inventory. Government-owned, contractor-operated activities included in the 
inventory report required under paragraph 5 above are not required to be 
evaluated at this time. 

The evaluation should determine whether or not each of these manufacturing 
activities should be continued by the Government in the light of the objecives 
stated in paragraph 2 above. 
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The relative costs of Government operation compared to purchase from private 
sources Will be a factor in the determination in those cases where the agency head 
concludes that the product or service cannot be purchased on a competitive basis 
and cannot be obtained at reasonable prices from private industry. In those 
cases it will be necessary to develop detailed data on such costs. In doing so, the 
costs of Government operation should be fairly computed and complete, covering 
both direct and indirect costs, including elements not usually chargeable to cur- 
rent appropriations such as depreciation, interest on the Government’s invest- 
ment, the cost of self-insurance (even though it is unfunded) ; there shall also be 
added an allowance for Federal, State, and local taxes to the extent necessary to 
put the costs on a comparable basis. Care must also be exercised to see that the 
costs of procuring material from private sources are fairly computed and com- 
plete, being truly representative of the lowest price the Government would pay 
for the quantity and quality needed, and taking account of any applicable in- 
direct costs of the Government for such procurement. 

The evaluation will also review the legal authorization for each activity and 
letermine whether congressional action is necessary to permit discontinuance. 
Except where such congressional action would be required, activities should be 
discontinued as soon as the agency head determines that it is reasonably possible 
to do so. Where congressional action would be necessary to permit discontinu- 
ince, the agency head shall seek such action promptly, submitting drafts of 
legislation or appropriation language, as may be required, to the Bureau of the 

sudget in the usual manner. 

The evaluation should proceed promptly so that a report of the results may be 
made as provided in paragraph 9 below. The report on each manufacturing 
activity conducted during any part of fiscal years 1954 and 1955 shall be sub- 
mitted on exhibit 55-4B, showing what the agency head decides to do about the 
elimination, curtailment, or continuation of each activity. The form is divided 
into three sections. Section A shall be completed on all reportable activities. 
Section B shall be completed on those activities which are being curtailed, 
eliminated, or procured from commercial sources. Section C shall be completed 
for all activities which will continue as Government operations. Applicable 
questions only need to be answered. The justification for continuation as a 
Government operation must be complete. Instructions for this report are 
‘ontained in attachment B. 

7. Applicability to Department of Defense.—Inasmuch as the Department of 
Defense started its own review of these activities some months ago, special 
instructions will be issued for that Department in order to take full advantage of 
the work already done. 

8. Questions and interpretations.—Any questions regarding completion of the 
forms or interpretation as to coverage should be presented to the respective 

sureau of the Budget examiners. 

%. Reporting dates—The name of the individual designated to direct the pro- 
gram and three copies of whatever implementing instructions are issued by the 
agency shall be furnished the Bureau of the Budget by February 15, 1955. Three 
‘opies of the inventory reports (exhibit 554A) shall be submitted to the Bureau 
of the Budget on or before April 15, 1955. Three copies of the reports on evalua- 
tion of manufacturing activities (exhibit 55-4B) shall be submitted to the Bureau 
of the Budget on or before July 15, 1955. Copies of the evaluation report form 
may be secured in limited quantity from the Bureau of the Budget Publications 
Unit, code 189, extension 616. 

By direction of the President : 

ROWLAND R. HuGuHes, Director. 


ATTACHMENT A 
To Bureau of the Budget: Bulletin No. 55-4 
INSTRUCTIONS FOR INVENTORY REPORT ON COMMERCIAL ACTIVITIES 


Prepare the report on letter-size paper in the format appearing on the 
reverse. 

A separate report shall be submitted for each bureau, service, or other major 
administrative unit within the agency. 

List on separate pages and designate appropriately (a) those activities or 
services which are Government operated, and (b) those which are Government 
owned but contractor operated. 
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Include all commercial activities conducted during any part of fiscal years 
1954 or 1955. 

Column 1: The type of activity or service should be classified according to 
the Standard Industrial Classification Manual (obtainable from the Superin- 
tendent of Documents), giving the industry classification number and the indus- 
try title as shown in the manual, and be followed by such additional words or 
phrases as will help to identify the specific activity or service. Where a major 
installation is itself a commercial activity and has a number of commercial 
activities as components, the installation should be listed by its overall func- 
tions and the component activities listed under it. Number each major activity 
consecutively beginning with the figure “1” on each page. 

Column 2: If the activity is confined to one or a few locations, list them 
individually. If there are many locations, the number of separate facilities 
will be sufficient if accompanied by some general indication of locations. 

Column 3: Estimate the value of capital assets used primarily for the activity. 
Use only one figure for the total of land, buildings, and equipment. Use same 
figures as reported to the General Services Administration in its Inventory of 
Federal Real Property Holdings, to the extent possible. For those activities not 
covered in the General Services Administration report, use same valuation basis 
(original cost) as used for that report. 

Column 4: Show the average number of persons employed annually on the 
particular activity. This figure can be computed by averaging the figures 
reported to the Civil Service Commission on Standard Form 113. If the opera- 
tion is seasonal, show the average employment for only the months during which 
the activity was performed and indicate in parentheses the number of months 
during which the activity was performed. 

Column 5: Use this column for any special information considered pertinent 
from the standpoint of the development of an inventory. Do not try to justify 
the conduct of the activity here. Wherever necessary, justifications will be 
developed through subsequent surveys. 

ExHIpit 55-4A 
Page No. ..... of . (total) 


Inventory report of commercial activities under Bureau of the Budget 
Bulletin No. 55-4 
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ATTACH MENT B T0O BuREAU OF THE BUDGET BULLETIN No. 55-4 
INSTRUCTIONS FOR EVALUATION REPORT ON MANUFACTURING ACTIVITIES 


Section A. This section is to be filled out on all manufacturing activities. 
Answer only those questions which are applicable. 

1. Use the industrial title from the Standard Industrial Classification Man- 
ual which describes the activity at the highest organization level that can be 
analyzed as a separate commercial activity, even though it may have a number 
of commercial activities as components. For example, a shipyard would be 
the industrial activity and not the individual activities which make up a ship- 
yard, such as foundries, machine shops, ete. 

2. Use the code number corresponding to the title from the Standard Industrial 
Classification Manual. 
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3. Refer to the proper page and line of the agency’s inventory report previously 
submitted. 

4. This should be the number of similar installations. Exclude those re- 
ported elsewhere as a part of another major activity. 

5. If there are relatively few such installations, give their location. If there 
is a larger number of such installations, use some descriptive term, such as “at 
all dam construction sites” or “one in each seaboard State.” 

6. Show as subordinate activities the types listed in the Standard Industrial 
Classification Manual which form a part of the major activity listed in No. 1. 

7. This should be an estimate of the total expenditures attributable to the 
activity for the fiscal year 1954. 

8. This should be an estimate of the total expenditures attributable to the 
activity for the fiscal year 1955. 

9. Show the number of employees assigned to the activity who were included 
on the standard form 113 report to the Civil Service Commisson and the 
number of military personnel assigned to the activity. 

10. If the number of employees shown in No. 9 is not representative of the 
iormal or seasonal size of the operation, explain the seasonal character and 
give figures which reflect the maximum employment during the peak season. 

11. On a percentage basis, account for the disposition made during fiscal year 
1954 of the products manufactured. 

12. The value of land and buildings should be the same (initial cost) as re- 
ported to the General Services Administration in connection with its survey of 
real property holdings. For those assets disposed of before or acquired after 
December 31, 1953, which are not included in the GSA survey, use the same con- 
cept of initial cost, or the best estimate thereof, in setting the asset figure. This 

oncept should also govern the value placed on equipment which was not covered 
by the GSA survey. 

i8. Check the block which indicates the authority and circumstances under 
which the activity is conducted. If it is required by law check ‘‘Required.” If 
it is specifically authorized but not required by law, check ‘‘Specifically author- 
ized.” If it is not specifically authorized or requird but has been the subject 

f specific congressional approval in appropriation acts or some other legislation, 
‘heck “Congressional approval” and explain the circumstances. If there is no 
specific approval, but the agency considers that its basic legislation authorizes 
the activity, check “General authorization.’ Use the “Other” block only if 
none of the previously mentioned categories is applicable, and explain the cir- 
cumstances. Wherever there is legislation under which the activity is author- 
ized, give the United States Code citation. 

14. Indicate by a check what the agency head determines is to be done about 
the continuation of the activity. Check the block “Eliminate” if the Govern- 
ment operation is to be closed and the facilities disposed of. Check “‘Curtail” if 
the volume of activity is being reduced but the activity will continue as a 
Government operation. “Continue” will be used to denote the decision that it is 
in the public interest for the activity to be conducted as a Government operation. 
Check “Other” if the activity is being converted to a contractor-operator basis 
or some combination of ways of procuring the product. If the “Other” block is 
checked, give a brief explanation of what is to be done. 

Section B. This section should be completed for all activities on which No. 
14 is not checked “Continue.” 

15. State exactly what is to be done. 

16. Show the date on which the activity has been or will be eliminated, cur- 
tailed, or otherwise modified. 

17. If the agency head’s detremination is not yet in effect, indicate the extent 
to which negotiations or other actions have progressed on the date of the report. 

IS. If the agency head’s detremination cannot be carried out because of exist- 
ing law, summarize any legislative proposals being submitted to the Bureau of 
the Budget 

1%. If the assets which were used in the conduct of the activity are to be sold 
or otherwise disposed of, so indicate. If they are not to be disposed of, give 
reasons 


t 


“0. If any of the assets have been disposed of, show the amount recovered 


fronr their sale. If they have not been but will be later, indicate an estimuted 
dmount to be reeovered, adding “estimate.” 
21. Use the same basis for determining the value of the assets being retained 


as used in estimating the value of the Capital assets in No. 12 
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22. There will normally be an entry on line 2 and, in addition, there may be 
one on lines 1 or 3, depending on the action being taken. The first line should 
show savings. The second should show amounts formerly spent for Government 
operations which hereafter will be spent for procurement of the product by 
direct purchase or contractual arrangements. The third line should show 
any increase in out-of-pocket costs of procuring the product, whether or not 
additional appropriations will be requested. The last line will be used for any 
other circumstances which will prevail. These need not be exact figures developed 
by a cost study but my be estimated amounts. 

23. The changes in the numbers of persons engaged in the activity will be 
related to the answer on No. 9. The number eliminated does not necessarily 
mean that employment of the particular individuals will be terminated but it 
does mean that the personnel requirements of the agency will be reduced to that 
extent so far as the activity is concerned. 

Section C. This section is to be completed whenever the agency head decides 
that the activity is to be continued as a direct Government operation. 

24. This justification must be complete, showing the reasons why the agency 
head has decided that there is a clear demonstration that it is not in the public 
interest to procure such product from private enterprise. 

25. If unavailability of the product commercially is a reason given in No. 24, 
this item will be used to indicate the circumstances under which the product 
is provided by private enterprise under normal business conditions. It should 
also indicate whether the geographical location of the activity is such that 
private enterprise is not in a position to fill the ageney’s needs. This should be 
answered only after specific analysis of the problem and must include a descrip 
tion of the steps which the agency has taken to be sure that private industry 
either can or cannot furnish the agency’s needs. 

26. If cost is a reason given in No. 24, this item will be used to indicate the 
comparative costs. Since cost should not usually be the deciding factor in 
determining whether to continue the operation as a direct Government operation, 
this statement should show both the results of the comparative cost analysis 
and the elements which have been used in determining the Government cost, 
both as a direct operation and if the product is secured from private industry 
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EXECUTIVE OFFICE OF THE PRESIDENT, 
BUREAU OF THE BUDGET, 
Washington, D.C., February 5, 1957. 
Bulletin No. 57-7. 
To: The Heads of executive departments and establishments. 
Subject : Commercial-industrial activities of the Government providing products 
or services for governmental use. 

1. Purpose.—Bureau of the Budget Bulletin No. 55-4 of January 15, 1959, 
established policy and initiated a review of commercial-industrial-type activities 
conducted by the Government that provide services or products for its own use 
which can be procured from private enterprise through ordinary business chan- 
nels (referred to as “commercial activities”). This bulletin gives further in- 
structions with respect to (a) the evaluation of commercial activities classified 
as services, (b) the termination of commercial activities, and (c) the starting 
of new commercial activities. 


GENERAL POLICY AND ITS INTERPRETATION 


2. Policy.—It is the general policy of the administration that the Federal 
Government will not start or carry on any commercial activity to provide a 
service or product for its own use if such product or service can be procured 
from private enterprise through ordinary business channels. Exceptions to this 
policy shall be made by the head of an agency only where it is clearly demon- 
strated in each case that it is not in the public interest to procure such product 
or service from private enterprise. 

3. Meaning of certain terms.—The following interpretations apply to 
preceding paragraph: 

(a) In determining whether an activity is “commercial” in nature and 
“can be procured * * * through ordinary business channels,” reference 
may be made to the “Standard Industrial Classification Manual,’ to the 
availability of the service or product on a competitive basis, and to ordinary 
business practice with respect to procurement thereof. The inclusion of an 
activity in the manual will be generally considered indicative that it may 
be procured through ordinary business channels. There will be excluded 
as noncommercial, however, those functions which are a part of the normal 
management responsibilities of a Government agency or a private business 
of comparable size (such as accounting, personnel work, and the like). 
Information as to both source and ability of private enterprise to provide 
a product or service may be secured from the Business and Defense Services 
Administration of the Department of Commerce. 

(b) “Activities * * * for its own use” includes the activities of produc- 
ing a service or product primarily for the use of the Governiient (whether 
the same agency or other agencies), even though some portion of the product 
or service is sold or given to the public. It includes activities which are to 
provide a service or product for the use of a Government agency in its official 
duties, even though the agency is engaged in carrying out a service to the 
public (e.g., the manufacture of mailbags or the generation of power at a 
Government institution). However, it excludes the activities of producing 
a service or product primarily to be sold or given to the public (e.g., the 
generation of power for sale to the public) and those primarily for the 


employees (e.g., the provision of quarters for rent to employees at remote 
locations). 


the 


The fact that this bulletin does not deal with products or services provided 
directly to the publie in no way relieves the agencies of keeping such activi- 
ties under constant review and reevaluation as to the need for the Govern- 
ment to carry on such activities. 

(c) “Start” means to begin any activity of a commercial nature in a 
location where it was not previously carried on by an agency within the 
preceding 12 months. 

4. Costs and prices.—The relative costs of Government operation compared 
to purchase from private sources will be a factor in determining whether to 
Start or carry on a commercial activity in those cases where the agency head 
concludes that the product or service cannot be purchased on a competitive basis 
and cannot be obtained at reasonable prices from private industry. 
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Prices may be considered reasonable when the price to the Government is not 
greater than the lowest price obtained by other purchasers, taking into considera 
tion volume of purchases and quality of the products or services. 

In those cases where the product or service cannot be purchased on a competi 
tive basis nor at a reasonable price on a noncompetitive basis, it may be necessary 
to make a comparison of prices with costs of Government operation. In doing 
, the costs of Government operation should be fairly computed and complete, 
covering both direct and indirect costs, including elements not usually charge 
able to current appropriations, such as depreciation, interest on the Govern- 
ment’s investment, the cost of self-insurance (even though it is unfunded); 
there shall also be added an allowance for Federal, State, and local taxes to the 
extent necessary to put the costs on a comparable basis. Care must also be 
exercised to see that the costs of procuring material from private sources are 
fairly computed and complete. They should be truly representative of the lowest 
price the Government would pay for the quantity and quality needed, taking 
into account all applicable indirect costs of the Government for such procnrement. 


sO 


EVALUATION OF SERVICES 


5. Scope of evaluation—FEach agency shall make an evaluation of all its 
commercial activities which are classified as “services” in volume II of the 
“Standard Industrial Classification Manual,” division I, group Nos. 70-89, in- 
clusive. Reports shall be made thereon with the following exceptions: 

(a) There may be excluded activities which are outside the continental 
United States and the Territories of Alaska and Hawaii. 

(b) Any activity at any one location which involves an equipment in- 
vestment of less than $5,000 and a product or service with an approximate 
annual value of less than $25,000 shall be excluded. 

(c) Government-owned, contractor-operated facilities may be excluded. 

Evaluation reports should include all service activities previously reported 
in agencies’ inventories and other such activities as were subsequently estab- 
lished or were not previously reported. 

6. Purpose of evaluation.—In making the evalution the agency will (a) de 
termine whether or not each of these service activities should be continued in 
the light of the policies set forth in sections 2 to 4 above, (b) determine whether 
statutory changes are necessary to permit discontinuance, and (c) take appro- 
priate steps to discontinue activities on the basis of the evaluation. In any case 
where it is determined to continue an activity, it should be curtailed in scope 
and volume to the extent practicable. 

7. Reports on evaluation.—Three copies of the evalution reports—exhibit 
57-7A (copy attached)—shall be submitted to the Bureau of the Budget on 
or before April 15, 1957. Up to 60 copies of this report form may be secured 
from the Bureau of the Budget Publications Unit, code 146, extension 616; if 
more copies are needed, the agencies should have them reproduced. 

8. Applicability to the Department of Defense.—A special time schedule is 
being established for the evaluation of service activities in the Department of 
Defense. 


TERMINATING COMMERCIAL 





ACTIVITIES 





9. Prompt and orderly action—FExcept where statutory change is necessary 
to permit discontinuance of an activity, the agencies shall discontinue or curtail 
each commercial activity as soon as the agency head determines that it is rea- 
sonably possible to do so. Each agency shall exercise diligence in carrying out 
such actions in an orderly way and shall proceed on a reasonable time sched- 
ule. Adequate notice shall be given to the community and employees in advance 
of discontinuance or curtailment, and each agency shall assist employees as 
necessary in finding other employment. Where statutory change would be 
necessary to permit discontinuance, the agency head shall seek such changes 
promptly, submitting drafts of legislation or appropriation language, as may 
be required, to the Bureau of the Budget in the usual manner. 
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CONTROL OVER STARTING NEW COMMERCIAL ACTIVITIES 


10. Steps to be taken before establishing new activities—No new com- 
mercial activity shall be started until, as a minimum, the head of the agency 
has— 

(a) Ascertained that the product or service is necessary to the conduct 
of a governmental function. 

(b) Provided a reasonable opportunity for private enterprise to indi- 
cate its ability to furnish the product or service. 

(c) Determined, on the basis of the response from private enterprise, 
that the product or service cannot be supplied on a competitive basis or at 
reasonable price through ordinary business channels. 

(d) Determined that it is not in the public interest to procure the prod- 
uct or service from private enterprise, either because it is not available 
on a competitive basis or at a reasonable price (as found under step (c) 
above), or because of overriding considerations of law, national security, 
or national policy. 

(e) Made an adequate record that the foregoing steps have been taken. 

Steps (b) and (c) may be omitted in those cases where overriding consid- 
erations of law, national security, or national policy require that the activity 
be conducted as a Government operation, but in such cases the head of the 
agency shall make an appropriate record of his findings and conclusions to 
that effect. 

11. Reports on new starts.—Each agency will make a report to the Bureau 
of the Budget by April 1, 1957, setting forth the following information with 
respect to each new activity approved for starting during the period from its 
previous inventory report to December 31, 1956, unless it involves an equip- 
ment investment of loss than $5,000 and a product or service with an approxi- 
mate value of less than $25,000. 

(a) Type of activity. Use the classification code number and title set 
forth in the Standard Industrial Classification Manual, and add such 
descriptive words as are needed to indicate exactly the activity being 
reported. 

(b) Location. 

(c) Purpose. 

(d@) Volume of capital assets on hand and on order as of December 31, 
1956. 

(e) Average current (December 31, 1956) number of employees and 
average number contemplated when activity is in full operation. 

(f) Reasons requiring the establishment or expansion of the activity. 

(g) Date of determination. 

Agencies should keep appropriate records centrally in order that they may 
prepare similar reports in the future as may be required. 

By direction of the President: 

PERCIVAL F. BRUNDAGE, Director. 


ATTACHMENT A TO BUREAU OF THE BUDGET BULLETIN No. 57-7 
INSTRUCTIONS FOR EVALUATION REporT ON SERVICE ACTIVITIES 


Section A: This section is to be filled out on all service activities. Answer 
only those questions which are applicable. 

1, Use the industrial title from the Standard Industrial Classification Manual 
Which describes the activity at the highest organization level that can be 
analyzed as a separate commercial activity, even though it may have a number 
of commercial activities as components. 

2. Use the code number corresponding to the title from the Standard Industrial 
Classification Manual. 

3. Refer to the proper page and line of the agency’s inventory report pre- 
viously submitted. If the activity was subsequently established, or had not 
previously been reported in the inventory, it should be indicated. 

4. This should be the number of similar installations. Exclude those reported 
elsewhere as a part of another major activity. 
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5. If there are relatively few such installations, give their location. If there 
is a larger number of such installations, use some descriptive term, such as “at 
all dam construction sites” or ‘‘one in each seaboard State.” 

6. Show as subordinate activities the types listed in the Standard Industrial 
Classification Manual which form a part of the major activity listed in No. 1. 

7. This should be an estimate of the total expenditures attributable to the 
activity for the fiscal year 1956. 

S. This should be an estimate of the total expenditures attributable to the 
activity for the fiscal year 1957. 

9. Show the number of employees assigned to the activity who were included 
on the Standard Form 113 report to the Civil Service 
number of military personnel assigned to the activity. 

10. If the number of employees shown in No. 9 is not representative of the 
normal or seasonal size of the operation, explain the seasonal character and 
give figures which reflect the maximum employment during the peak season. 

11. On a percentage basis, account for the disposition made during fiscal year 
1956 of the service. 


Commission and the 


12. The value of land and buildings should be the same (initial cost) as 
reported to the General Services Administration in connection with its survey 
of real property holdings. For assets, if any, which are not included in the 
GSA survey, use the same concept of initial cost, or the best estimate thereof, 
in setting the asset figure. This concept should also govern the 
on equipment which was not covered by the GSA survey. 

13. Check the block which indicates the authority and circumstances under 
which the activity is conducted. If it is required by law check “Required.” If 
it is specifically authorized but not required by law, check “Specifically 
authorized.” If it is not specifically authorized or required but has been the 
subject of specific congressional approval in appropriation acts or some other 
legislation, check “Congressional approval” and explain the circumstances. If 
there is no specific approval, but the agency considers that its basic legislation 
authorizes the activity, check “General authorization.” Use the “Other” block 
only if none of the previously mentioned categories is applicable, and explain 
the circumstances. Wherever there is legislation under which the activity is 
authorized, give the United States Code citation. 

14. Indicate by a check what the agency head determines is to be done about 
the continuation of the activity. Check the block “Eliminate” if the Govern- 
ment operation is to be closed and the facilities disposed of. Check “Curtail” 
if the volume of activity is being reduced but the activity will continue as a 
Government operation. “Continue” will be used to denote the decision by the 
agency head that it is not in the public interest to procure the product or service 
from private enterprise. Check “Other” if the activity is being converted to a 
contractor-operated basis or some combination of ways of procuring the product. 
If the “Other” block is checked, give a brief explanation of what is to be done. 

Section B. This section should be completed for all activities on which No. 14 
is not checked “Continue.” 

15. State exactly what is to be done. 

16. Show the date on which the activity has been or will be 
curtailed, or otherwise modified. 

17. If the agency head’s determination is not yet in effect, indicate the extent 
to which negotiations or other actions have progressed on the date of the report. 

18. If the agency head’s determination cannot be carried out because of exist- 
ing law, summarize any legislative proposals being submitted to the Bureau of 
the Budget. 

19. If the assets which were used in the conduct of the activity are to be sold 


or otherwise disposed of, so indicate. If they are not to be disposed of, give 
reasons. 


value placed 


eliminated, 


20. If any of the assets have been disposed of, show the amount recovered from 
their sale. If they have not been but will be later, indicate an estimated amount 
to be recovered, adding “estimate.” 

21. Use the same basis for determining the value of the assets being retained 
as was used in estimating the value of the capital assets in No. 12. 
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22. There will normally be an entry on line 2 and in addition there may be oue 
on lines 1 or 3, depending on the action being taken. The first line should show 
savings. The second should show amounts formerly spent for Government oper- 
ations which hereafter will be spent for procurement of the product by direct 
purchase or contractual arrangements. The third line should show any increase 
in out-of-pocket costs of procuring the product, whether or not additional appro- 
priations will be requested. The last line will be used for any other circum- 
stances which will prevail. These need not be exact figures developed by a cost 
study but may be estimated amounts. 

23. The changes in the numbers of persons engaged in the activity will be 
related to the answer on No. 9. The number eliminated does not necessarily 
mean that employment of the particular individuals will be terminated but it 
does mean that the personnel requirements of the agency will be reduced to that 
extent so far as the activity is concerned. 

Section C: This section is to be completed whenever the agency head decides 
that the activity is to be continued as a direct Government operation. 

24. This justification must be complete, showing the reasons why the agency 
head has decided that there is a clear demonstration that it is not in the public 
interest to procure such service from private enterprise. 

25. If unavailability of the service commercially is a reason given in No. 24, 
this item will be used to indicate the circumstances under which the service is 
provided by private enterprise under normal business conditions. It should also 
indicate whether the geographical location of the activity is such that private 
euterprise is not in a position to fill the agency’s needs. This should be answered 
only after specific analysis of the problem and must include a description of the 
steps which the agency has taken to be sure that private industry either can or 
cannot furnish the agency’s needs. 

26. If relative costs have been computed in accordance with the conditions set 
forth in section 4 of the bulletin, the answer in No. 24 should explain the 
method of determining that the product or service cannot be purchased at a rea- 
sonable price on a competitive basis, and this item (No. 26) will be used to make 
a comparison of prices with costs of Government operation. This statement 
should show both the results of the comparative cost analysis and the elements 
which have been used in determining the Government cost, both as a direct oper- 
ation and if the service is secured from private industry. 

























EXHIBIT ST=7A 
EVALUATION REPORT UNDER BUREAU OF THE BUDGET BULLETIN NO. 
ON GOVERNMENT OPERATED SERVICES ACTIVITIES 


aaa ee eee ee ee 


ADOITIOMAL IMFORMATION WILL BE SUPPLIED BY SUBMITTED BY: (SIGN) 


wt 


TITLE TEL. NO. 


SECTION A (TO BE COMPLETED OW EACH ACTIVITY EVALUATED ) 


Te ENDUSTRIAL ACTIVITY TITLE 2  tMDUSTRY CODE NO. 3e INVENTORY REPORT REFERENCE 
PAGE Lime 


MO. OF TE MSTALLATIONS Se LOCATION OF INSTALLATIONS 


6. COMPONENT ACTIVITIES 


Te EXPENDITURE FISCAL YEAR 1956 § 8. EXPENDITURE FISCAL YEAR 1957 § 


NO. EMPLOYEES JUNE 30, 1956: EXPLAIN ANY SPECIAL SEASONAL ACTIVITY 


SEVILEAN 


MILITARY PEAK EMPLOYMENT: CIVILIAN ___.—s—sMULLITARY 


DISPOSITION OF SERVICE DISTRIBUTED TO PUBLIC 
FISCAL YEAR 19563 GOVERNMENT USE FREE x 


12. VALUE OF CAPITAL 
ASSETS: LANO § Ls BUILDINGS $ EQUIPMENT § 


136 LEGAL AUTHORIZATION: SPECIFICALLY CONGRESS! ONAL GENERAL 
Required £7 avTHORIZED (7 APPROVAL C7 soauTworizaTion ("7 OTHER 
(EXPLAIN) (EXPLAIN 
Us Se CODE REFERENCE OR EXPLANATION 


14. AGENCY DETERMI NATIONs erm mate (~7 curtait £7 ormgr (7 
(ExPLain) 





SE CT +O 8 (TO BE COMPLETED ON ALL ACTIVITIES ON WHICH NO. 14 IS NOT CHECKED *CONTINUE®) 


150 SPECIFIC ACTION 16. EFFECTIVE OATE OF ACTION 


STATUS OF ACTION 18. EXPLAIN ANY LEGISLATION NEEDED TO EFFECT ACTION 


196 OISPOSITION OF ASSETS 200 AMOUNT RECOVERED § 
21. VALUE OF ASSETS RETAINED $ 


22. EFFECT ON ANNUAL EXPENDITURES 230 REDUCTION IN NUMBER OF PERSONNEL 


$ LESS WILL SE SPENT CIVILIAN 
FEWER EMPLOYEES WILL BE 
WILL BE SPENT IN A DIFFERENT MILITARY) WEEDEO 
MANNER (AS PAYMENTS TO VENDORS 
OR CONTRACTORS RATHER THAN FOR OTHER (EXPLAIN) 
PERSONNEL AND FACILITIES ) 


MORE WILL BE SPENT 


OTHER (EXPLAIN) 


SECT EON C (TO BE COMPLETED FOR ALL ACTIVITIES ON WHICH MO. 14 IS CHECKED *CONTINUE®) 


24e REASON FOR DECISION TO CONTINUE AS GOVERNMENT OPERATION (IF MORE SPACE 1S MEEDED ATTACH A SEPARATE SHEET). 


ee 


25. IF UNAVAILABILITY OF SERVICE COMMERCIALLY IS REASON GIVEN IN MO. 24, EXPLAIN. 


a —_—_—_—— 


26+ IF COST PS A FACTOR GIVEN IN NO. 24, IDENTIFY ITEMS CONSIDERED 1 COST COMPUTATIONS AND SOURCE OF COMMERCIAL 
PAICES USED IN COMPARISONS. 
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U.S. AToMIc ENERGY CoMMISSION, 
Washington, D.C., March 4, 1957. 
Memorandum to: Directors of Washington Divisions and Offices; Managers of 
Operations Offices. 
From: R. W. Cook, Deputy General Manager. 
Subject: Policies on Commercial-Industrial Activities of the Government. 
Symbol: FAc:JJN. 

You will recall that on January 15, 1955, the Bureau of the Budget issued 
Bulletin 55-4, which required a review of all commercial-industrial activities of 
the AEC and its contractors. Additional instructions have recently been issued 
as Bulletin 57-7, copies of which were furnished you by the Comptroller. . Your 
attention is called specifically to paragraphs 2, 3, 4, 9, and 10 of the bulletin, which 
set forth basic policies to be followed in terminating commercial activities or in 
startng new activities. 

You are requested to review your activities in the light of this bulletin and 
submit appropriate recommendations, if any existing or planned activities are in 
conflict with the bulletin. 


U.S. GOVERN MENT, 
October 17, 19358. 
Office memorandum to: All Managers as listed below. 
From: 8. H. Sapirie, Manager, Oak Ridge Operations. 
Subject : Commercial Processing and Fabrication Services. 
Symbol: OPO :EOR. 

The latest interpretation of the General Manager’s policy of utilizing commer- 
cial facilities to the greatest extent practical indicates that all AEC require- 
ments for materials and/or services for use in activities under programs other 
than 2000 and 3000 should be considered for commercial procurement. One 
criterion which should weigh strongly in the decision as to utilization of com- 
mercial procurement is whether or not a requirement can be satisfied completely 
by merely diverting materials and services already routinely utilized in the 
2000 and 3000 programs without further work and without adversely affecting 
those programs. Below is a list of the materials which may be considered 
routinely available from 2000 and 3000 programs in Oak Ridge. We hope such 
information will be of value to you in determining proper procurement channels. 


Enriched uranium: 
UF .. 
UF, (highly enriched). 
Metal (as-reduced buttons, highly enriched). 


Normal uranium: 
UF.. 
UO. 
UF.. 
Metal. 
Derbies, Dingots and Ingots. 
Oval rods, 294g inches by 2349 inches by lengths up to 17 feet. 
Oval rods, 154 inches by 11%, inches by lengths up to 21 feet. 
Round rods, 1.4 inches diameter by lengths up to 22 feet. 
Round rods, 1.1 inches diameter by lengths up to 22 feet. 
Slugs (hollow cylinders), 8.3 inches long by 1.4 inches O.D. by 0.4 inches LD. 
Slugs (hollow cylinders), 8.1 inches long by 1.1 inches O.D. by 0.6 inches I.D. 


Depleted wranium: 

UF.. 

UF, (U*™ content as used in production activities at time of request). 

Metal (U* content as used in production activities at time of request. Avail- 
able in as-reduced form). 

Until instructed to do otherwise, Oak Ridge will honor all requests from other 
AEC offices for source and/or special nuclear materials or for processing OF 
fabrication of such materials, under the assumption that compliance with Com- 
mission policy in transactions of this nature is the responsibility of the requestor. 
However, Oak Ridge Operations Office is required to report to the Division of 
Production, Washington, any request which seems appropriate for commercial 
procurement when there is no indication that such action has been considered. 














71 


It is desired that future requests include a statement as to whether or not 
the use of industrial facilities has been explored. 
Your cooperation in this matter will be greatly appreciated. 
S. R. SAPIRIE. 

Addresses : 

K. F. Hertford, manager, Albuquerque operations. 

Kenneth A. Dunbar, manager, Chicago operations. 

Allan E. Jones, manager, Grand Junction operations. 

James E. Travis, manager, Hanford operations. 

Allan C. Johnson, manager, Idaho operations. 

H. H. Gorman, manager, Lockheed Aircraft reactors operations. 

Merril Eisenbud, manager, New York operations. 

L. D. Geiger, manager, Pittsburgh Naval reactors operations. 

Harold A. Fidler, manager, San Francisco operations. 

R. C. Blair, manager, Savannah River operations. 

J. D. Anderson, manager, Schenectady naval reactors operations. 
cC: R. C. Armstrong. 

H. M. Roth. 

J. W. Ruch. 


U.S. GOVERN MENT, 
November 4, 1959. 
To: Joseph C. Clarke, Manager, New York Operations Office. 
From: Frank K. Pittman, Director for Division of Reactor Development, Wash- 
ington. 
Subject: Central Commercial Recovery of Uranium Scrap. 
Symbol: RD:CA:RW2Z. 

You are hereby directed to develop the commercial recovery of unirradiated 
uranium scrap generated in the course of Reactor Development Civilian, Army, 
Navy, Aircraft, and Maritime program activities. You will act as a central point 
for the Commission in collecting information upon the availability of scrap, 
placement and administration of contracts for recovery of scrap, and related 
sampling and analytical services. In carrying out this task you are to apply 
the following standards: 

1. Scrap accumulating at reactor development contractors is to be re 
processed reasonably promptly both to prevent any delay in contractor work 
because of excessive amounts of fissionable material on site, and to reduce 
the economic loss of capital charges on uranium tied up as scrap. 

2. Scrap may be recovered either at Oak Ridge or via commercial re 
processors, keeping in mind that wherever feasible, in terms of schedules, 
ability to recover unusual scrap combinations, and price, scrap should be 
sent to commercial reprocessors. Of course, if a given batch of scrap 
appears uneconomical to recover, you may recommend to the originating 
office that they dispose of it as waste. 

I have requested other operations offices to cooperate with you, particularly 
in providing information about present and future scrap generation, and in 
sending scrap to Oak Ridge or to commercial reprocessors. The cost of the 
commercial reprocessing orders is to be billed to the operations office respon- 
sible for the scrap. You are to budget for NYOO scrap and also for sampling 
and analytical services required for all scrap reprocessing. 

Enclosure: 
Copy memo Pittman to those listed below (COO, SNROO, PNROOQO). 


U.S. GOVERN MENT, 
December 4, 1959. 
Office memorandum 
To: Assistant Directors and Manager of Operations Offices. 
From: Frank K. Pittman, Director, Division of Reactor Development. 
Subject: Guidelines for Preparation of Announcements on DRD Invitations for 
Contract Proposals. 
Symbol: RD:ADM:RS:EEH. 


The following guidelines are furnished with regard to the preparation of an- 
nouncements regarding this Division’s invitations for unclassified bids, proposals, 
award of contracts, ete. : 

It is policy of this Division to secure the broadest possible base of competition 
among those companies and organizations qualified to perform research and 
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development work required in our program. Organizations not included in 
invitation lists will be added to such lists provided they can demonstrate tech- 
nical competence and satisfactory experience in the field. 

Accordingly, all invitations for proposals which are to be on an open, competitive 
basis, are to be publicly announced at the time of the invitation. Such announce- 
ments will be local unless they involve large projects or new work of national 
interest which will be jointly announced by headquarters and the operations office. 

By the same token, public announcement will not be made on invitations for 
research and development proposals where the nature of the work requires the 
preselection of proposers determined to be technically qualified and otherwise 
competent in the particular field. 

Invitation for fixed-price, competitive procurement, to be awarded on the 
basis of low bid, will be announced at the time bids are requested and the names 
of all bidders may be announced immediately following the public opening of 
the bids. 

In all other situations where evaluation of proposals by a contract board 
or similar negotiations and discussions precede the selection, neither the number 
of proposals received nor the names of those submitting proposals will be an- 
nounced prior to announcement of the selection or award of the contract. If the 
selection is announced before agreement on contract terms is reached, the names 
of other proposers shall not be released until the contract has been completed 
although direct notice to the unsuccessful proposers may be given. 


U.S. GOVERNMENT, 
February 12, 1960. 
Office memorandum. 
To: Operating divisions, managers of operations. 
From: A. R. Luedecke, General Manager. 
Subject: Budget Bureau Bulletin 60-2. 

There are being transmitted to you copies of the Commission reply * to letters 
received from three national associations which cited examples of goods and 
services which they indicated might be procured from private industry through 
ordinary business channels under the criteria of Budget Bureau Bulletin 60-2. 

The policy and principles set forth in the Commission’s letter should serve as 
further guidance to your office and to the operating contractors under your juris- 
diction for the application of the provisions of Budget Bureau Bulletin 60-2 to 
your activities. Periodically, you will be requested to submit information on 
specific programs and activities to this office which will keep us better informed 
as to progress made in implementing this Budget Bureau Bulletin 60-2 and the 
policy guidance contained in the attached Commission letter. 

In the appendix to the letter which provides answers to the examples cited, 
you will note that in some cases procurement of goods and services from private 
industry could be made more uniform, particularly as industry capability grows. 
In these cases you are requested to follow up with the contractors concerned for 
any necessary strengthening of procedures. 

Obviously, in future implementation of this policy as in the past, the decision 
to procure a material or service from a commercial industrial source rather 
than from a Government-owned plant should be done only when it is reasonable 
under our policy to do so. Reasonableness should include consideration of 
whether and to what extent the particular case is part of AEC’s effort to develop 
and establish, on a time seale commensurate with achievement of economically 
competitive nuclear power, private capability to supply materials and services 
of those kinds which will ultimately be required in the private field: and whether 
the price of the material or service, if higher than AEC cost, is justified to en- 
courage the developing industry. Where competitive bids are available, Federal 
policy on commercial procurement is clear. 

In the continuing review of activities for the determination of the feasibility 
of procurement from private enterprise, there may arise questions of the 
degree of the continued performance of such activities in Commission facilities 
in view of the programatie responsibilities of the Commission, the character of 
the capability of industry, the inherent difficulties of performance, the effect of 
outside procurement on the integration of operations, the size of cost differentials, 
or related matters. Any such questions on particular cases should be referred 
to the operating division director for appropirate staff review and guidance. 


1 CLERK NotKr.—See p. 81 for Commission letter. 
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Mr. Jensen. Of course, the reason I asked this question was to give 
you an opportunity to clear up some of the talk we have heard which 
has not come out too much in the open. But I am sure that you favor 
private enterprise as against Government ownership when private 
enterprise can do the job as well or better. 

Does the AEC supervise the decisions made at Government-owned 
installations to do commercial industrial work? Has the Commission 
given any thinght to a method of supervising the carrying out of its 
policy to insure its uniform and proper implementation? Do you 
want to comment on that ? 

Mr. McCone. Yes. I think through our division offices we are 
constantly in contact with our laboratories which are Government- 
owned and contractor-operated to see that they make the maximum use 
of private industry. 

I would like to point out, however, that there is a wide difference 
of opinion among spokesmen for private industry as to just what does 
represent private industry, let us say. There are those who come to 
us and say, “Now, we would like to do this piece of work for you. 
You give us the money to build a plant and you give us a contract 
guarantee for the full operation of the plant, and then we will go 
right ahead.” 


Mr. Cannon. And protection against any damage which might be 
incurred, 

Mr. McConr. That is right. This I don’t think is representative of 
private industry, as I ae private industry. There are those who 
say, “Don’t put project A in X laboratory. Turn it over to a labora- 
tory operated by company B, which we don’t have, but give us the 
money to build that laboratory.” That I don’t think represents pri- 
vate industry. But where we can procure goods and services from 
private industry, that is what we do. 

Incidentally, this discussion has not been so quiet, Mr. Jensen. I 
have had innumerable meetings with representatives of industrial 
groups and at the conclusion of the meeting I felt that they were satis- 
fied that the Atomic Energy Commission is following a reasonable 
policy with reference to private industry. 

Mr. Jensen. I suppose you also told them after the meeting was 
over that you did not blame them for trying? You know, that is one 
thing about we Americans—— 

Mr. McConr. Off the record. 

(Discussion off the record.) 

Mr. Jensen. That is one of the great attributes of the American 
people. You know, our Constitution says in effect, “Now, Mr. Amer- 
ican, you look after yourself first. You are bound to obey the laws, 
and you do what you think is best for yourself and your family. You 
have a sovereign government after you are married. You are the 
king, your w ife the queen.” We have now something like 47 million 
sovereign governments in American homes and they look after them- 
selves first, and therein lies the strength of this great Republic of ours. 

There are selfish people —— I have never held it against 
a person to better himself. I will say, “You can’t do this, but I don’t 
blame you for trying.” So I never hold it against anybody for try- 
ing, as long as they stay within the purview of certain rules and regu- 
lations that we adhere to pretty religiously in this country of ours. 
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What is meant by the recurring p ee in your February 10 re- 
sponse, “Industry was not interested”? How was this determined? 
Were specifics released and bids called for in all cases ? 

Mr. McConr. I can give you an example. Several years ago we 
attempted to interest private industry in the chemical processing of 
fuel. We made available the technology and know-how and various 
groups examined the pecs, hae and they were not interested for the 
simple reason that the volume of business obtainable was not. suffi- 
cient to warrant the investment in the plant, properly amortized. 

Mr. Jensen. At that time. 

Mr. McConr. At that time. Now, more recently there has been 
interest expressed by a group, and we are working very closely with 
them, giving them all information, inc luding classified information, 
so they can make their new evaluations to determine whether this rep- 
resents an area of sufficient business interest, business opportunity, 
so that they can make the necessary investment. As I said in my pre- 
pared statement, in view of this investigation, we are not going for- 
ward with modifications to our plants which have been previously 
authorized by your committee, Mr. Chairman, because if industry can 
come along and do this job that will be fine. We would like to see 
Government get out of that business. There are innumerable exam- 
ples where economic and commercial outlook is not sufficient to warrant 
industry’s participation. 

Mr. Jensen. We all know this is an enterprise in which Govern- 
ment and private industry must cooperate to get the best job done. 
I can readily understand this problem, Mr. McCone. You have a 
most difficult task, vou and your fine staff, but I have nothing but 
praise for you. I ask these questions because I want to give you an 
opportunity to explain it before the committee. 

Now, in connection with the questions I have asked Mr. McCone, 
I ask unanimous consent that copies of the various correspondence 
between industry groups mentioned and AEC and the Joint Com- 
mittee on Atomic E nergy be inserted in the record at this point. 

Mr. Cannon. W ithout objecticn, it m: Ly be included. 

(The information referred to follows :) 

NATIONAL ASSOCIATION OF MANUFACTURERS 
OF THE UNITED STATES OF AMERICA, 
New York, N.Y., December 4, 1959. 
Mr. Joun A. McCone, 
Chairman, Atomic Energy Commission, Washington, D.C. 

Dear Mr. McCone: A special task force of our nuclear energy committee has 
reviewed in considerable detail activities in the nuclear energy field as they 
might come within the scope of Bureau of the Budget Bulletin 60-2. This letter 
outlines the results of the initial deliberations of that group. 

The Atomic Energy Act of 1954 states in chapter 1, section 1b that, among 
other objectives, it shall be the policy of the United States to use atomic energy 
to “strengthen free competition in private enterprise.” We believe that Congress 
intended that the full strength of the private enterprise system be brought to 
bear on the development of a healthy, competitive nuclear industry. Your 
stated policy as Chairman of the AEC has reemphasized that point on numerous 
occasions. 

We recognize that the situation existing today is considerably different from 
that which existed at the time of the passage of the 1954 act. At that time, 
indusry was just entering the nuclear field and needed technical assistance from 
the AEC. Today, industrial capability has greatly increased and there are 4 
number of areas in which the AEC is operating programs in Government-owned 
facilities which are in direct competition with industry. 
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It is Our fundamental belief that in the area of civilian programs, Govern- 
ment-owned facilities should be used only for research and development activi- 
ties requiring special facilities which do not exist in industry. However, insofar 
as possible, activities should be carried on by privately owned facilities, financed 
with private funds. 

From this fundamental viewpoint, the special task force outlines below several 
areas of specific competition : 


A. Fuel cycle 


(1) There is a substantial existing private industry to process uranium from 
the mine to fabricated reactor cores with the exception of the uranium 235 
enrichment process. Everywhere that the Government operates in its own fa- 
cilities in this area, with the noted exception, there is direct competition with 
industry. 

(a) Conversion from UF; and fabrication of fuel elements for AEC nuclear 
rocket program at Livermore; for subcritical training reactors; for heavy 
water components test reactor, Savannah River; for process heat reactor 
to be built at Point Lomas, Calif. 

(b) Supply of enriched uranium oxide, pellets, or metal for gas-cooled 
reactor project; ETR and MTR at Arco, Idaho; NPR at Hanford; and all 
uranium alloys or compounds for the ‘Nuclear Navy.” 

(2) Government-owned laboratories are fabricating depleted uranium into 
shielding casks and other forms for reactor projects. Private industrial capa- 
bility exists for such operations. 

For example: 

(a) Supply of blanket fuel elements for zero power reactor at Argonne 
National Laboratory. 

(b) Conversion from UF, of depleted uranium required for shielding cask 
at Bettis Field. 

(¢) Supply of depleted metal for shielding cask project at Schenectady. 

(3) In the area of reprocessing of irradiated fuel elements, the Government 
can and should greatly aid in the transition to a commercial mode of operation 
by making maximum use Of industrial groups in process research and develop- 
ment and in construction of, and operations related to, reprocessing plants. To 
promote the growth of a healthy industry in this area, Government funds should 
be used to finance research and development progranis in privately owned facili- 
ties in preference to Government owned facilities. 

B. Irradiation services 


The AEC should announce a policy to utilize privately owned reactors for 
materials testing to the extent that industry is able to provide space. This use 
of private reactors should be in preference to the use of a similar Government 
owned facility. The current use of MTR and ETR for Government sponsored 
research, which constitutes the great majority of the materials testing business, 
results in severe competition for the private test reactors. 

C. Supply of other materials and services 

(1) There are industrial facilities available with the capacity to furnish prac- 
tically all special materials and services; 
to Government owned facilities. 

For example: 

(a) Supply of thorium oxide for homogeneous reactor development at 
ORNL. 

(6) Supply of thorium metal for special projects at Los Alamos, Sandia, 
Lawrence Radiation Laboratory at Livermore. 

(c) Supply of high purity cobalt for High Intensity Radiation Develop- 
ment Laboratory, Brookhaven. 

(d) Design, construction, and testing of reactors, reactor prototypes, 
and reactor experiments for which industrial capacity and capital exists. 

(e) The first reactor in the Army low-power reactor program was fabri- 
eated by an industrial concern at its own facilities, but the second will be 
fabricated in a Government-owned facility. 

(f) Furnishing of film badge service for personnel monitoring. Although 
a number of industrial firms offer this service, competing services are per- 
formed at Oak Ridge, Brookhaven, Savannah River, Sandia, ete. 

(yg) Personnel radiation monitors are developed and produced in instru- 
ment production sections at Government-owned laboratories. There 


these should be used in preference 


is an 
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instrument industry capable of furnishing such monitors and it should be 
used. 

(kh) Government construction of radiation measuring equipment is also 
in direct competition with the private instrument industry. 

To reiterate my opening comment, programs in the nuclear field should be 
carried out in privately owned facilities wherever possible. Government-owned 
facilities should be used only for research and development projects for which 
equipment is not available in industry. 

We trust these comments will be of value in connection with your consider- 
ation of Bureau of the Budget Bulletin 60-2. As time goes on, there may be 
other instances of similar activities which come to our attention and we should 
welcome the opportunity to discuss them with you as the occasion arises. 

Sincerely yours, 
J. F. FAIRMAN, 
Chairman, Nuclear Energy Committee. 


ATOMIC ENERGY COMMISSION, 
Washington, D.C., December 29, 1959. 


Mr. JAMES F. FAIRMAN, 

Chairman, Nuclear Energy Committee, 
National Association of Manufacturers, 
New York, N.Y. 

Dear Mr. FArrRMAN: Since receiving your letter of December 4, 1959, and 
similar requests from two other organizations, we have undertaken a review 
of the projects listed in your letter. To assist us in arriving at reasonable 
conclusions on an expeditious schedule, we need certain information from you. 

For each of the products and services you mention we need specific data 
on industry’s existing facilities and capacity by company to handle the work. 

We would like to have these data available by January 25, 1960, to coincide 
with our collection of data from the organizations requiring the material or 
service. 

Sincerely yours, 
A. R. LUEDECKE, 
General Manager. 


NATIONAL ASSOCIATION OF MANUFACTURERS 
OF THE UNITED STATES OF AMERICA, 
New York, N.Y., January 15, 1960. 
Maj. Gen. A. R. LUEDECKE, 
General Manager, Atomic Energy Commission, 
Washington, D.C. 

DEAR GENERAL LUEDECKE: This is in reply to your letter of December 29, 1959, 
requesting specific data on industrial facilities and capacities to carry out vari- 
ous projects outlined in my earlier letter. 

We fully understand your need for specific information and we wish to co- 
operate as fully as possible. As I mentioned in my letter, we, and you, are in- 
terested in the development of a healthy, competitive nuclear industry. In the 
areas outlined in the letter, members of the NAM nuclear energy committee 
indicated that the functions could be performed by private industry, but we are 
not certain, by any means, that they represent the entire industrial potential. 

For us, as representatives of a large and variegated association, to gather the 
data in anything like a comprehensive form would require a survey of consider- 
able magnitude, which the time schedule specified in your letter would not permit. 
In our opinion, to furnish you with a hastily prepared list of companies and 
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capacities would, in the long run, be detrimental to the long-term objectives of 
both of our groups. 

On the other hand, you mention that you are collecting data from your facili- 
ties which require materials or services. If you could make such data available 
to us, we would be glad to find out from our members what projects they are 
capable of undertaking. 

There is still another and perhaps better approach which should serve to 
furnish you with the type of information you seek. For a given project, within 
the general areas outlined in my letter, the AEC could solicit proposals from 
industry ; this would very quickly inform you as to industrial capability for that 
particular job and would do so more effectively than any general survey. Of 
course, both of these last two suggestions could be carried out; they are cer- 
tainly not mutually exclusive. 

Sincerely yours, 
J. F. FAIRMAN, 
Chairman, Nuclear Energy Committee. 


Bic CHIEF DRILLING Co., 
Oklahoma City, Okla., December 7, 1959. 
Mr. Joun A. McCone, 
Chairman, Atomic Energy Commission, 
Washington, D.C. 


DEAR Mr. McConeE: The Chamber of Commerce of the United States and its 
committee on commercial uses of atomic energy have been and continue to be 
vitally concerned with the degree to which the activities of the Atomic Energy 
Commission are directed so as to “strengthen free competition in private enter- 
prise” as stated in the opening declaration of the Atomic Energy Act. Our 
meetings with you and your associates at the Commission have been extremely 
valuable in this connection and we look forward to meeting with you again 
on January 27, 1960. 

We have given a great deal of thought and study to the recent Bureau of the 
Budget Bulletin No. 60-2, to the heads of executive departments and establish- 
ments, on the subject of “Commercial-Industrial Activities of the Government 
Providing Products or Services for Governmental Use.” We are convinced that 
Atomic Energy Commission acceptance and implementation of the policy stated 
in Bulletin No. 60-2 and the review of its commercial-industrial activities will 
goa long way to “strengthen free competition in private enterprise.” 

As a result of our interest in Bulletin No. 60-2, I appointed a subcommittee 
on Government competition with industry of our committee on commercial uses 
of atomic energy. This subcommittee was assigned the responsibility of com- 
piling specific examples of Government competition with industry in the atomic 
energy program that the national chamber has received from its members. 

I am transmitting, with this letter, a listing of our subcommittee on Govern- 
ment competition with industry and some specific examples of commercial- 
industrial activities of the Government in the atomic energy program. We 
believe that a detailed evaluation of such cases is warranted under the terms 
of Bulletin No. 60-2. We hope that a public statement of the results of such a 
review will be made as a contribution to clarifying Government policy in this 
area. We expect to communicate additional examples to you in the near future. 

We recognize and are pleased with the progress made by the Commission in 
reducing some of its activities which compete with industry and submit the 
enclosed examples in an attempt to assist in furthering this process. We know, 
from our constructive relationship with the Commission, that we share the 
basie belief that a strong atomic energy industry will be of great benefit to the 


American public and practices which retard progress in this area will be costly 
to the public. 
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We will be happy to discuss the enclosed examples with you and your asso- 
ciates and trust that we can be of further service to the Commission in connection 
with the objectives of Bulletin No. 60-2. We would appreciate your keeping 
us informed of the Commission’s activity in this area and hope to discuss the 
matter with you when you meet informally with our committee on commercial 
uses of atomic energy. 

Sincerely yours, 

JACK H. ABERNATHY, 
Chairman, Committee on Commercial Uses of Atomic Energy, 

Chamber of Commerce of the United States. 














CHAMBER OF COMMERCE OF THE UNITED STATES OF AMERICA, 


Washington. 


COMMITTEE ON COMMERCIAL USES OF ATOMIC ENERGY, SUBCOMMITTEE ON 
GOVERNMENT COMPETITION WITH INDUSTRY 













Frank K. McCune, subcommittee chairman, vice president, 
Development Marketing Services, General Electric Co. 

Howard Cadwell, president, Massachusetts Electric Co., and vice president, 
Yankee Atomic Electric Co. 

Dr. V. L. Parsegian, dean, school of engineering, Rensselaer Polytechnic 
Institute. 

James M. Phelan, president, Nuclear-Chicago Corp. 

Dr. Philip N. Powers, president, Internuclear Co. 
Dr. Chauncey Starr, vice president, Atomics International. 

Edwin Vennard, vice president and managing director, Edison Electric Institute. 

Charles H. Weaver, vice president, Westinghouse Electric Corp. 

George M. Wunder, managing, Nuclear Metals Division, National Lead Co. 


Atomic Business 






















EXAMPLES OF COMMERCIAL-INDUSTRIAL ACTIVITIES OF THE GOVERNMENT IN THE 
ATOMIC ENERGY PROGRAM WARRANTING DETAILED EVALUATION UNDER THE 
TERMS OF BUREAU OF THE BUDGET BULLETIN No. 60-2 








I. 





FUEL ELEMENT FABRICATION 





Substantial industrial capability in this area now exists going all the way 
from mining to the fabrication of reactor cores (except for enrichment process- 
ing). Activity in production fuel element fabrication at Government-owned 
facilities should cease unless it is clearly demonstrated that, in a particular 
instance, capable commercial fabricators cannot undertake the responsibility. 
Government laboratories and facilities have and are continuing to fabricate 
fuel elements for various research, testing, military, and production reactors 
which could and should be procured from industry. Specific examples which 
warrant review in accordance with the above policy and Bulletin No. 60-2 have 
been submitted by members of the national chamber. The following are some 
of these specific examples : 
1. The Oak Ridge National Laboratory makes the fuel elements for most 
of its reactors. Examples include the bulk shielding reactor and the LITR. 
2. The conversion and fabrication of fuel elements for the process heat 
reactor project to be built at Point Lomas, San Diego, Calif. 

3. The conversion and fabrication of the fuel elements for the nuclear- 
rocket program (Project Rover). 

4. The Savannah River site makes some fuel elements for its reactors. 
Savannah River is also doing fuel element development work. This includes 
the conversion and fabrication of fuel elements for the heavy water com- 
ponents test reactor being built at Savannah River. 

5. Fuel elements for the Hanford site are fabricated in Government 
facilities. 





















IT. 





RESEARCH AND DEVELOPMENT 









Research and development work should be conducted in private facilities, 
except where it is clearly demonstrated that such are unavailable for a particu- 
lar job. The policy of the Government should be to fully utilize and encourage 
the growth of industrial capacity rather than according preference to GoverD- 
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ment facilities. Some specific examples, in this area, which warrant review 
under the above policy and Bulletin No. 60—2 are— 

1. Oak Ridge National Laboratory’s design of a high-flux isotope-produc- 
ing reactor. 

» Brookhaven National Laboratory’s preliminary design of the beam 
research reactor. 

2. Oak Ridge National Laboratory’s title 1 and title 2 design of ORR. 

4. Argonne National Laboratory’s title 1 and title 2 design of hot cells for 
its new research laboratory. 

5. Sandia and Los Alamos design work for the Sandia test reactor. 

6. The Government’s University of California Radiation Labortory’s de- 
sign, test, and fabrication of nuclear ramjet engines. 

7. Argonne National Laboratory’s title 1 design of the process heat re- 
actor. 

8. Knolls Atomie Power Laboratory’s work on a natural circulation 
reactor for the Navy. 

9. Los Alamos’ experimental work on thermionic cells to convert fission 
energy directly to electricity. 

10. Oak Ridge National Laboratory’s Instrument Development Section 
which in some instances is working on the development of instrume nts in 
competition with commercially available ¢ equipment. 

11. Argonne National Laboratory’s development of the Army low-power 
reactor. 

12. Each of the major Government projects have developed their own, and 
different, hand and foot monitors, scalers, survey meters, and multichannel 
radiation analyzers in competition with commercially available equipment. 


III. DEPLETED URANIUM 


Essentially all areas of depleted uranium use could be supplied by industry. 
The following are examples of Government activities in this area warranting 
review : 

1. Conversion of enriched and depleted uranium from UF as required in 
the nuclear Navy for metal, alloys, or uranium compounds. 
2. Depleted uretnium metal fo ran AEC shielding cask project at schenec- 
tady. 
IV. PRODUCTION OF RADIOACTIVE ISOTOPES 


The Government is currently producing certain radioactive isotopes in a com- 
mercial way (e.g. cobalt 60, iodine 181, carbon 14, sulfur 35, phosphorus 32). 
The demand for these radioactive isotopes is now at a level which makes com- 
mercial production feasible and commercial facilities exist which should be 
utilized. 


V. IRRADIATION SERVICE 


Preference should be accorded private irradiation facilities in place of the 
current preference for loading Government facilities first. This is the best way 
of encouraging more private capacity. Underloaded commercial facilities exist 
Whereas it is our impression that the Government-owned facilities are heavily 
loaded. AEC’s proctice of offering space in the Government-owned MTR and 
ETR should be limited to only those specific cases where private facilities are 
unavailable, 


VI. SUPPLY OF VARIOUS MATERIALS, PRODUCTS, AND SERVICES 


Adequate industrial facilities currently exist to produce and supply many 
material and services needed by the AEC that are now secured from Govern- 
ment facilities (both Government and contractor operated). The following are 
some examples warranting review: 

1. Enriched uranium and/or pellets for the gas-cooled-reactor project at 
the Oak Ridge National Laboratory. 


2. Enriched uranium for the nuclear ramjet project. 


3. Enriched uranium metal and/or fabrication for the new Hanford pro- 
duction reactor. 

4. Supply and/or fabrication of high purity cobalt for the High Intensity 
Radiation Development Laboratory at the Brookhaven National Laboratory, 

». Servicing of film badges by AEC contractors. 
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6. Instrument production work at Los Alamos, Oak Ridge, and the Univer- 
sity of California (Berkeley). 

7. Chemical processing of cold industrial scrap. 

8. Supply AEC’s needs for thorium alloy, thorium oxide, thorium carbide, 
high-purity cobalt and radioisotopes. 

9. Printing facilities at Government facilities. 

10. Operation and maintenance of automotive equipment and transporta- 
tion facilities (bus and rail) at Government installations. 

11. Power distribution in connection with Government installations. 

12. Communications systems at Government installations. 

13. Machine shop facilities at the Argonne National Laboratory. 











VII. REPROCESSING OF IRRADIATED FUEL ELEMENTS 














It is recognized that the reprocessing of irradiated fuel elements represents 
an area that is difficult to assess commercially. However, there is no reason 
to believe that many chemical firms could not handle the job if pricing, regulatory, 
and load problems could be successfully met. While the Government is snending 
large sums on developing new processes which inhibit industrial investment in 
known processes it can speed the transition toward a desirable commercial mode 
of operation by making maximum use of industrial firms in research and de- 
velopment and possibly the construction and operation of reprocessing plants. 


VIII. ATOMIC 





ELECTRIC POWER 



















































Government competition with the private power industry through atomic 
electric power continues to be of major concern to us. We were pleased to 
receive the Commission’s response to the national chamber’s atomic energy in- 
dustry policy statement indicating essential agreement with us in this area. 
We would like to take this opportunity to repeat a small segment of that state 
ment relating to atomic electric power which we feel is essential in this 
connecton : 

“The Federal Government should not own or operate atomic powerplants for 
commercial energy production. Aside from regulation, Government activity in 
the area of atomic power generation should be limited to research, development, 
experimentation, and the encouragement of wide industrial participation. As 
soon as the stated purpose of any Government experimental facility has been 
achieved, it should be disposed of. Should any Government experimental 
facility have a residual economically feasible use, it should be offered for sale. 
The production for sale to the public of electricity generated by means of atomic 
power should be the responsibility of the existing utility industry. Any interim 
production of atomic energy by experimental facilities at Federal Government 
atomie energy installations should either be used by the Government in the 
operation of such installations or disposed of on a nonexclusive basis to distrib- 
uting utilities in the area without preference or discrimination.” 


MANUFACTURING CHEMISTS’ ASSOCIATION, INC., 
Washington, D.C., December 2, 1959. 

Mr. CHARLES G. MANLY, 

Assistant Director for Commercial Activities, 

Atomic Energy Commission, 


Washington, D.C. 


DEAR Mr. MANty: At the meeting of the Manufacturing Chemists’ Association 
Nuclear Committee on October 15, which you, General Luedecke, and Ed Bloch 
attended, there was a discussion of private industry’s ability to supply materials 
and services required by some of the AEC sponsored projects. 

In order to have some concrete examples, we canvassed the members of the 
committee. One or more member companies have stated that they have the 
technical capability and existing production facilties for supplying materials 
and services included in the attached list. At the present time, we are checking 
to determine the total production capacity for each item and will supply you 
with this inforamtion at a future date. 

Since these projects are nonroutine in nature and are not part of the Com- 
mission’s plutonium or weapons program, it is felt that the materials and 
services could be supplied by industry without disturbing the Commission’s 
routine operation. 

If you desire any further information on this subject, please let me know. 

Sincerely, 


R. C. JOHNSON, 
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AKC sponsored projects for which MCA member companies have technical 
capabilities and productive capacity : 

1. Conversion of all enriched and depleted uranium from UF; as required in 
the “nuclear Navy” for metal, alloys, or uranium compounds. 

2. Depleted uranium for all activities at the national laboratories with 
specific attention directed to the conversion of depleted uranium from UF, and 
the fabrication of blanket fuel elements for the zero power reactor at Argonne 
National Laboratory. 

3. Conversion from UF, of depleted uranium required for shielding cask at 
Bettis Field representing approximately 40 tons of cylindrical casting. 

4. Conversion and fabrication of fuel elements for the process heat reactor 
project to be built at Point Lomas, San Diego, Calif. 

5. Enriched uranium oxide and/or pellets for the gas-cooled reactor project 
at ORNL. 

6. Conversion and fabrication of fuel elements for the AEC’s nuclear rocket 
program at Livermore. 

7. Supply of enriched uranium metal for ETR and MTR fuel elements. 

&S. Enriched uranium metal aud fabrication of fuel for the NPR at Hanford. 

9. Depleted uranium metal for AEC shielding cask at General Electric, 
Schenectady. 

10. Supply and/or fabrication of high purity cobalt for the high-intensity 
radiation development laboratory at the Brookhaven National Laboratory. 

11. Production of uranium for heavy water components test reactor being 
built at Savannah River. 

12. Conversion and fabrication of uranium elements required for subcritical 
training reactors for educational institutions. 

13. Production of enriched uranium metal for the Piqua and Hallem reactors. 

14. Supply of thorium oxide for the homogeneous development program at 
ORNL. 

15. Supply of thorium metal for special projects at Los Alamos, Sandia, and 
Lawrence Radiation Laboratory at Livermore. 

16. Recovery of cold fabrication scrap, both high and low enriched, from all 
of the above projects. 


ATOMIC ENERGY COMMISSION, 
Washington, D.C., February 10, 1960. 


CHAMBER OF COMMERCE OF THE UNITED STATES, 
Committee on Commercial Uses of Atomic Energy 
(Attention: Jack H. Abernathy, Chairman). 
NATIONAL ASSOCIATION OF MANUFACTURERS, 
Nuclear Energy Committee 

(Attention: J. F. Fairman, Chairman). 
MANUFACTURING CHEMISTS’ ASSOCIATION, INC. 
(Attention: R. C. Johnson). 

GENTLEMEN: Your letters which submitted examples of Commission activities 
which you believe may constitute competition with industry within the meaning 
of Budget Bulletin 60-2 cover to a great extent the same activities. For this 
reason, a single reply seems appropriate. 

In carrying out its statutory responsibility to encourage widespread use of 
atomie energy in such a manner as to strengthen free competition in private 
enterprise, the Commission has maintained a firm policy to procure goods and 
services from private industry wherever practical. From inception the Com- 
mission has turned to private industry to construct for the Government the 
major facilities required for the production of fissionable materials and for the 
comprehensive research and development program contemplated by the Atomic 
Energy Act. Government ownership of such facilities was found to be essential, 
since no reasonable way could be found to provide adequate incentives for 
private ownership of such specialized and costly facilities. 

Further, as a means of utilizing and expanding the skills of the entire national 
economy and to take advantage of “know-how” and proven business experience, 
the Commission engaged industrial companies and educational institutions to 
operate and manage these facilities. 

The continued use of existing Government facilities is clearly necessary in the 
public interest for the production of fissionable materials, the assembly of 
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weapons, and the conduct of most advanced research and development. The 
facilities and skills of private industry are and will be employed when they 
are adequate to carry out specific activities in the military and peaceful 
applications of atomic energy at the rate required to attain our national objec- 
tives. It should be emphasized, however, that the Commission must exercise 
care in discontinuing a specific activity to assure that related activities which are 
closely integrated do not unduly suffer in development, cost or efficiency by 
reason of the divorcement. 

In this new industry, the tempo of technological developments in many in- 
stances does not permit establishing precise specifications or assure a volume 
of repeat orders necessary to attract the investment of private capital in the 
specialized facilities, equipment, and personnel required. Consequently, there 
still remain areas of the Commission’s work where it is premature to expect that 
such work can be procured from private industry on a competitive basis. Fur- 
thermore, we have a responsibility to avoid the concentration of services with 
a single source of supply, particularly under circumstances where such concentra- 
tion might constitute a preemption of the market which would discourage wide- 
spread participation in the uses of atomic energy. 

We recognize that as the atomic energy industry grows there will be areas of 
activity appropriate for transfer from Government to private operation. Nu- 
merous products and services formerly provided exclusively in Government 
facilities are now procured commercially, major examples being fabricated 
beryllium shapes, hafnium and zireonium products, uranium hexafluoride, and 
fuel elements for many nonproduction reactors. It is Commission policy to 
contract with private firms for the performance of title I and title II engineering 
of both nuclear and nonnuclear pertions of the plant unless the nature of the 
work and the circumstances clearly dictate otherwise. Also, it is Commission 
policy, announced in 1956, that the Commission will cease to provide any service 
or product to the public whenever such service or product can be provided under 
reasonable terms by private industry. 

The examples presented in your letters are concerned, in large measure, with 
specific activities within a production or research and development complex. 
Many of these activities have been carefully studied over a period of veurs for 
feasibility of separate contracting. A major reason for contracting with in- 
dustrial concerns was to have our facilities operated in accordance with sound 
and proven business practices. Such business practices include procuring goods 
and services from specialized concerns wherever such concerns can satisfactorily 
furnish the product required and when to do so is sensible, economical, and con- 
sistent with the efficiency of integrated operations. 

A typical example of the practices applied is contained in the following state- 
ment of policy of one of our major industrial contractors: 

“The determination of the method by which these services will be performed 
is made in accordance with normal private industrial criteria, modified to the 
extent necessary to comply with existing AEC directives and applicable Federal 
law. 

“These criteria include, but are not necessarily limited to, the following: 

“1. Costs.—By what method and by whom can the service be performed at the 
least possible cost * 

“2. Relationship to the manufacturing process.—How dependent is the process 
on the service being studied? Would an interruption in the service have a serious 
detrimental effect on the process ? 

“3. Availability from commercial sources.—Is the service available commer- 
cially at a competitive price? Is there sufficient productive capacity in com- 
mercial sources to assure delivery of needed quantities? Is the geographical loca- 
tion of the source or sources an advantage or disadvantage? 

“4. Volume of work.—Is the volume sufficient to make it feasible for contract- 
ing ? 

“D>. Security requirements.—What effect do the related security requirements, 
if any, have on the method of performing the service ? 

“6. Developmental aspects.—Is the design of the material or service sufficiently 
clear so that it is possible to contract without excessive cost? 

“7. Contamination.—Is the material contaminated above limits which can be 
released to commercial sources?” 


As applied to the Commission’s operations, such typical business criteria are 
supplemented as applicable by other Government criteria such as those contained 
in the recent Budget Bulletin 60-2. Such supplementation provides, for example, 
that the elements of cost as provided for in Budget Bulletin 60-2 be considered 
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in making comparisons between the cost of providing services at the Government- 
owned plant and the cost of procurement from commercial sources. Further- 
wore, our contractors are specifically advised of activities where it is Com- 
wission policy to subcontract to private industry. It is our practice to make 
surveys and appraisals of operations at Government-owned installations to 
review the continued application of these criteria. By effective application of 
such criteria, evidenced by thousands of contract actions annually for research, 
engineering, construction, equipment, and supplies, a wide range of enterprise 
in the atomic energy industry is being developed. 

For each of the activities cited as examples in your letters, we have prepared 
comments which are attached. Many of the examples are in areas of future 
activities in which we look forward to either initial or increasingly greater 
industrial participation on a commercial basis, whle others generally fall into 
the following categories: 

1. Activities where industry is already engaged in the normal conduct of 
the work. 

2. Activities which are closely integrated with plant operation and in 

accordance with accepted industry practice should remain integrated. 

3. Activities which are in such a fundamental stage of developmeut that 
the coordinated use of the skill and facilities at Government-owned installa- 
tions is still required. 

4. Activities where large volume is dependent upon military requirements 
and where extremely large plant investments have already been made by 
the Government, or where the volume of activity is so small, sporadic, and 
nonstandardized as to make it impractical or uneconomical to contract for 
separately. 

». Activities for which there is no known competitive commercial capacity. 

We trust that this letter and our attached comments on the examples you have 
cited will provide a better understanding of the Commission’s policy and practice 
regarding the utilization of private enterprise in fulfilling its responsibilities 
under the Atomic Energy Act. We will continue to examine commercial-indus- 
trial activities of the Commission in the light of the growing capability in the 
private atomic energy industry. For the purpose we will welcome at any time 
expressions from industry of their capability to provide additional services and 
products through ordinary business channels, 

Sincerely yours, 

JOHN F. FiLoperea, Acting Chairman. 


ATTACHMENT TO THE COMMISSION’S REPLY TO THE CHAMBER OF COMMERCE OF 
THE UNITED STATES (C. of C.), THE MANUFACTURING CHEMISTS’ ASSOCIATION 
(MCA), AND THE NATIONAL ASSOCIATION OF MANUFACTURERS (NAM) 


(Comments on AEC activities cited as examples of competition with industry 
Within the scope of Bureau of the Budget Bulletin No. 60-2) 


I. FUEL ELEMENT DEVELOPMENT AND FABRICATION 


A vital part of any reactor is the fuel element with which it operates; the 
success or failure of a particular reactor experiment, prototype, or power reactor 
depends strongly upon whether a suitable fuel is available. Just what consti- 
tutes a Suitable fuel depends upon the purpose of the experiment. Thus, in a 
zero power reactor the composition, weight, dimensions, and uniformity of the 
fuel are of controlling importance: resistance to irradiation damage is of very 
little interest. On the other hand, fuel for a high temperature, high burnup 
reactor must have a high degree of irradiation stability. Thus, the fuel must 
be tailored to fit the experiment. The fuel itself is experimental in nature. In 
the continuing effort to improve the fuel, successive loadings of the same ex- 
perimental reactor are usually different, each type of loading being used only 
once. The Commission carries on an extensive program in the development of 
Suitable fuel elements; this work includes the development of fuel and cladding 
materials, the determination of their physical, mechanical, and thermal prop- 
erties, and their behavior under irradiation and thermal cycling, and develop- 
ment of methods of melting, casting, fabrication, and testing. 

This program is so broad that it involves not only most of the Commission’s 
laboratories and operating contractors but also a very large portion of the 


} 


program is being conducted by commercial firms. In an action announced 
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Mareh 15, 1959, contracts with contemplated expenditures totaling over $25 
million were awarded to 1S firms. 

Outside of purely experimental tasks which must be closely coordinated witl 
other development work, it is the Commission’s general policy to obtain fuel 
element manufacturing services, other than for the production reactors at 
Hanford and Savannah River, from commercial sources. Our general policy is 
to procure reactor Materials from commercial suppliers whenever adequate 
facilities, skills, and experience exist in commercial laboratories and the time 
schedule can be met. In addition, whenever it is feasible, we are now procur- 
ing end items containing nuclear materials rather than separately procuring 
materials and fabrication. The ability of industry to produce according to re 
quirements has increased very appreciably in the last 5 years or so and more and 
more of the requirements are being met from industrial sources 

To illustrate the eXtent to which geet a eg from commercial sources has 
progressed, there follows a tabulation of the enriched uranium which has beet 
furnished to all sources outside the weapon's production chain, showing the 
proportion furnished in the form of UF. compared to that furnished in a form 
requiring additional processing in ANC facilities : 


Uy 
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Comments on specific cases mentioned in the letters follow : 
Experimental gas cooled reactor 

C. of C. VI-1: “Enriched uranium and/or pellets for the gas cooled reactor 
project at the Oak Ridge National Laboratory.” 

MCA—5: “Enriched uranium oxide and/or pellets for the gas cooled reactor 
project at ORNL. 

NAM-AIb: “Supply of enriched uranium oxide, pellets or metal, for gas cooled 
reactor project: * ae 

Oak Ridge National Laboratory (ORNL) is currently preparing the design 
and specifications for the fuel element and materials so that the core loading 
ean be procured from industrial sources following normal procurement practices 
In the development of this element, ORNL has attempted to procure from indus- 
trial sources enriched UO. and/or UO.» pellets which meet its specifications hx 
perience to date has been disappointing in that ORNL has been unable to obtain 
the necessary quantities of acceptable materials. The yields have been disap- 
pointingly low, the schedules have had to be changed at the convenience of sup- 
pliers, and in all cases ORNL has obtained the pellets it required only by relaxing 
the specifications. 

Process heat reactor 

C. of C. 1-2: “The conversion and fabrication of fuel elements for the process 
heat reactor project to be built at Point Lomas, San Diego, Calif.” 

MCA-+4: “Conversion and fabrication of fuel elements for the process heat 
reactor project to be built at Point Lomas, San Diego, Calif.’ 

NAM-A1la: “Conversion from UF * * * for process heat reactor to be built at 
Point Lomas, Calif. 

The invitation to reactor manufacturers to supply the reactor and certain pri- 
mary system components included all of the internals and the reactor core with 
14 percent spares. This invitation was issued in October 1959 and a number of 
proposals from manufacturers had been received and were being evaluated when 


the letters to which this reply is addressed were received. All of the fixed price 
proposals received contemplate commercial supply of these fuel elements by the 


selected proposer. The Commission is supplying UFs: all other services will be 
obtained commercially. 
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Bulk shielding reactor and low intensity test reactor 

C. of C. I-1: “The Oak Ridge National Laboratory makes the fuel elements for 
most of its reactors. Examples include the bulk shielding reactor and the 
LITR.” 

Private sources of supply for procurement of replacement fuel elements for 
the LITR and BSR are not used for the following reasons: The demand for 
these elements, based on data accumulated during the past 5 years, indicates the 
follwing average yearly requirements: LITR, 15 elements; BSR,5elements. The 
number of replacement elements is low because of the low power at which these 
reactors operate. (The BSR operates from zero to 100 kilowatts and the LITR 
at 3 megawatts.) Since the BSR and LITR are used to test experimental fuel 
assemblies, about 25 percent of the replacement fuel elements are not standard. 
Dies and fixtures are available for these specific elements so that the small num- 
ber required can be produced by laboratory staff as “fill in” work. 

Materials testing reactor and engineering test reactor 

MCA-7: “Supply of enriched uranium for ETR and MTR fuel elements.” 

NAM-Alb: “Supply of enriched uranium * * * metal for * * * ETR and 
MTR at Arco, Idaho. * = 

The original MTR fuel elements were fabricated at Oak Ridge prior to avail- 
ability of commercial sources. The first MTR replacement also was the first 
core for an AEC reactor to be obtained from a commercial fabricator. Sinee 
then, all cores have been fabricated commercially : 

MTR: 
Replacement quantity 1,° Babcock & Wilcox. 
Replacement quantity 2,* Clevite. 
Replacement quantity 3,’ General Electric. 
ETR: 
Original quantity, Babcock & Wilcox. 
Replacement quantity 1,° General Electric. 

While the Government furnished metal in each of these cases, the statistics 
previously cited indicate the effectiveness of AEC’s efforts to obtain the process 
ing services from commercial sources. In the most recent case (MTR replace- 
ment No. 3) the invitation requested proposals on both bases (i.e., use of com- 
mercially procured metal or use of Government-furnished metal). The decision 
to use Government metal was based on the price differential analyzed in ac- 
cordance with BOB Circular 57-7 (the predecessor to BOB Circular 60-2) 
Nuclear rocket program—Project Rover 

C. of C. I-3: “The conversion and fabrication of the fuel elements for the 
nuclear-rocket program (Project Rover).” 

MCA-6: “Conversion and fabrication of fuel elements for the AEC’s nuclear 
rocket program at Livermore.” 

NAM-—Ala: “Conversion from UF ,« and fabrication of fuel elements for AEC 
nuclear rocket prograin at Livermore ; mee 

Responsibility for all research and development for the nuclear propulsion 
of rockets (Project Rover) is assigned to the Los Alamos Scientific Laboratory. 
Enriched uranium metal for Rover fuel elements is drawn from the inventory 
maintained at Los Alamos for the weapons program, and fuel element fabri- 
cation work is performed in the same facility in which development of uranium 
fabrication techniques is carried on for the weapons program. The material 
for Rover is a relatively small proportion of the amount fabricated in that 
facility. 

At present, every Rover reactor is different. Fuel element requirements and 
technology are still in development, and cannot yet be described by definite and 
inclusive specifications. In view of the frequent and last-minute changes in 
design details and characteristics to be sought, fuel element fabrication for the 
current, research-type Rover systems must continue as an activity performed 
directly by the Los Alamos Scientific Laboratory. 

At later stages when there are repetitive tests of a single design, the degree 
of standardization may permit commercial procurement of both the conversion 
and fabrication of uranium for Rover fuel elements 
e- 


+One year’s supply. 
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Vavral reactors 


C. of C. III-1: “Conversion of enriched * * * uranium from UF’ as required 
in the ‘nuclear navy’ for metal, alloys or uranium compounds.” 

MCA-1: “Conversion of all enrichedl uranium from UF, as required in the 
‘nuclear navy’ for metals, alloys or uranium compounds.” 

NAM-—A1b: “Supply of * * * all uranium alloys or compounds for the ‘nuclear 
navy.’ ”’ 

Practically all of the highly enriched uranium utilized in these cores is obtained 
from scrap metal in the form of trimmings left from material utilized in the 
Weapons program. These trimmings are chopped into small pieces and shipped 
to the core manufacturer who performs all further processing and fabrication 
operations involved in the manufacture of the fuel elements. 

There are now five private companies supplying reactor cores for the naval 
reactors program on a fixed price, competitive basis. Through calendar year 
1950, contracts totaling approximately $200 million have been awarded to private 
industry for fuel fabrication. 

These companies now manufacture all reactor cores for the naval reactors 
program with the exception of some first reactor cores of a type which are of a 
highly developmental nature. However, many of the parts, even for these first 
developmental cores, are manufactured by private industry rather than in the 
Commission’s Bettis and Knolls Atomic Power Laboratories. In this connection, 
it is also significant that a substantial portion of these parts for developmental 
cores which are subcontracted to private industry are in themselves of a develop- 
mental nature. This type of subcontracting from the Bettis and Knolls Atomic 
Power Laboratories to private industry has been increasing, commensurate with 
industry’s capability to handle such work, Thus, the fuel fabrication work that 
remains in these laboratories is only that which is of a highly developmental 
nature and pertains specifically to the first core of a new design being developed at 
the laboratory. 

Subcritical training reactors 

MCA-12 :“Conversion and fabrication of uranium elements required for sub- 
critical training reactors for educational institutions.” 

NAM-Ala: “Conversion from UF, and fabrication of fuel elements * * * for 
subcritical training reactors * * *.” 

Educational institutions, as of January 1960, possess or are planning to acquire 
2 enriched uranium and 84 natural uranium subcritical training reactors. The 
fuel is furnished by the AEC without charge to the institutions. The enriched 
fuel is fabricated commercially and the natural uranium fuel is furnished by the 
AEC from its supply of reject slugs at Savannah River. Itis anticipated that in 
the next several years educational institutions will require approximately 25 new 
subcriticals per year. 

Since these are vital to the educational programs on which both industry and 
government must rely for new trainees for this expanding industry, it is desirable 
to provide the facilities so that the greatest number of training programs can 
benefit. Use of material which does not meet the production reactor specifica- 
tions is a suitable and economical means of increasing the effectiveness of the 
training program. 

Nuclear Ramjet project 

C. of C. VI-2: “Enriched uranium for the nuclear Ramjet project.” 

On the original order for fuel for the ‘Tory II—A, the conversion from UF, to 
U;,0; was performed by the Commission's Oak Ridge Yx plant. Y.. was used for 
this job on thte basis of a technical evaluation of capability. Because of the 
unique and stringent chemical specifications for the U,O0, it was determined that 
no source other than the highly experienced Ys plant could be reasonably 
expected to perform this conversion job on the required schedule and at an 
acceptable cost. It is anticipated that future requirements for converison of UFs 
and the fabrication into fuel materials will be obtained commercially, providing 
that commercial capability exists to provide these services at reasonable cost and 
upon the required schedules. 





Piqua and Hallam reactors 

MCA-15: “Production of enriched uranium metal for the Piqua and Hallam 
reactors.” 

Present plans for both the Piqua and Hallam reactor projects are that the fuel 
conversion will be done commercially. Fabrication in both cases will be by 
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Atomics International, the AEC prime contractor for construction of the reactor. 
In both cases arrangements have not yet been completed. 
Heavy water components test reactor 

MCA-11: “Production of uranium for heavy water component test reactor 
being built at Savannah River.” 

©. of C. 14: “Savannah River is also doing fuel element development work. 
This includes the conversion and fabrication of fuel elements for the fuel element 
heavy water test reactor being built at Savannah River.” 

NAM-Ala.: “Conversion from UF and fabrication of fuel elements for heavy 
water components test reactor at Savannah River.” 

The driver and fuel elements for the HWCTR are not being manufactured at 
the Savannah River plant. This work is being carried out in commercial 
facilities, Nuclear Metals, Inc., Concord, Mass., under a Du Pont subcontract. 
The contract for this work was awarded after a survey of six fuel element 
manufacturing concerns which appeared to have the experience and facilities 
for making tubular metallic fuel elements. In the case of the driver tubes, 
the Small number required resulted in little interest by industry in this oper- 
ation. It was indicated, however, that should significantly larger numbers of 
tubes be required, industry would be interested in submitting bids. In the case 
of the HWCTR fuel elements, these are still in the development stage. Con- 
siderable development work and testing are required before establishing a firm 
design for this element. Nuclear Metals has been engaged to do much of the 
development work and to supply the necessary test elements during the develop- 
ment period. 

Savannah River and Hanford production reactors 

Cc. of C. I-4: “The Savannah River site makes some fuel elements for its 
reactors. Savannah River is also doing fuel element development work.” 

C. of C. 1-5: “Fuel elements for the Hanford site are fabricated in Government 
facilities.” 

The manufacture of fuel elements for production reactors has been accom- 
plished in Government-owned facilities operated by industrial contractors since 
the initiation of production activities during World War II. As the AEC pro- 
gram expanded, additional capability was provided to meet the increased require- 
ments. The current operating facilities at Fernald and Weldon Spring represent 
a Government investment of about $165 million. ‘These facilities are operated 
by industrial companies under cost-type contracts. 

There is no privately owned industrial facility in being which can meet the 
requirements of the production program. It is not considered feasible to con- 
tract for production reactor fuel element fabrication in privately owned facilities 
at fixed prices, chiefly because of the frequent and substantial changes which 
are required in fuel element types, specifications, and quantities resulting from 
new conditions in the production reactors. The operation of fuel fabrication 
plants must be closely integrated with production reactor operations and thereby 
with weapons production schedules. In order to accommodate new operating 
requirements without delay, any fixed price arrangement with a private supplier 
would necessarily involve price renegotiation to offset changes in costs as 
requirements change. Such an arrangement would approach closely a cost- 
type contract similar to those which now exist between the companies operating 
AEC’s fuel fabrication facilities and the AEC. 

Because the level of production is directly related to weapons requirements 
and reactor performance both of which are subject to substantial change on 
short notice, because it is difficult to set firm specifications, because civilian 
requirements are so low that this capacity could not be fully utilized for peace- 
ful purposes for many years, and because of the large investment already made 
in AEC plants, the establishment of duplicate fabrication facilities by industry 
would not be in the best interests of either the Government or industry. 

New production reactor 

C. of CG. VI-8: “Enriched uranium metal and/or fabrication for the new 
Hanford production reactor.” 

MCA-8: “Enriched uranium metal and fabrication of fuel for the NPR at 
Hanford.” 

NAM-Alb: “Supply of enriched uranium * * * metal for * * * NPR at 
Hanford * * *” 
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The new Hanford production reactor, which is being built on an accelerated 
time schedule, will use metallic uranium fuel elements under temperature con- 
ditions similar to those which are found in current power reactors. This 
operating condition, representing a substantial departure from other AEC pro- 
duction reactors, requires that an extensive fuel element process development 
program be conducted to develop specifications and fabrication and testing tech- 
niques. This work is being performed concurrently with the design and con- 
struction of the reactor. To avoid delay in startup of the new reactor, the 
installation of the fabrication facilities must also proceed concurrently with the 
construction of the reactor, even though firm specifications are not available, 
Since even process specifications are not firm, and would be subject to change 
as operating experience is gained, contracting with industry for these fuel 
elements at this time could only result in the AEC’s entering into a cost type 
contract for the operation, similar to those now in effect between AEC and the 
contractors operating plants. Since the AEC already has in existence or will 
install for the development program much of the equipment required to process 
the uranium and fabricate the proposed type of fuel elements, the incremental 
AKC investment required will not be major. 

However, since industry has indicated possible interest and capability for 
performing these operations, arrangements have been made for an industrial 
group to review the question of production of NPR fuel elements in private 
facilities. Their report has now been received but the Commission has not had 
an opportunity to evaluate its recommendations. 


If, REACTOR DESIGN AND DEVELOPMENT 
re di¢ ral 


NAM-Cld: “Design, construction and testing of reactors, reactor prototypes, 
and reactor experiments for which industrial capacity and capital exists.” 

Research, development, and experimentation in the general field of advanced 
reactor development by AEC laboratories is a prime responsibility of such in- 
stallations. The chamber of commerce letter itself recognizes this role of the 
AEC in section VIII of its letter. The design of an advanced reactor cannot 
in reality be divorced from the development effort leading up to the actual proto- 
type reactor itself. 

To the maximum extent consistent with the paramount objective of obtaining 
the desired technical data for which it is necessary to build a prototype of a 
particular reactor type, it is the intention of the Commission to construct proto- 
type plants under cooperative arrangements with utilities, public or private. It 
is highly desirable to have power reactor prototypes integrated into power sys- 
tems to secure information on compatibility and performance and on mainte 
nance and operation. The Commission plans to construct such facilities on its 
own sites only if responses to invitations are not received or are not acceptable. 
All power reactor prototypes constructed by the Commission, whether at a utility 
or Commission site, are designed and constructed under contract by private 
companies with the Commission generally specifying only the reactor conceptual 
design, approximate power size, and general objectives, plus such specific param- 
eters as are necessary to assure obtaining the information which the reactor is 
intended to provide. 

With respect to experimental reactors and reactor experiments, these are for 
the most part designed by Commission laboratories, with that portion of the 
design which is not a direct outgrowth of the experimental program being fur- 
nished by architect-engineers. Among the more important reasons for assigning 
to the laboratories the primary responsibility for such projects are: (1) They 
are generally merely an extension of a planned laboratory program and as such, 
are of more benefit when designed, operated, and altered, as needed to accom- 
plish the project objective, by the laboratory personnel: (2) due to the experi- 
mental nature of the project, specifications are developed as the work proceeds 
and a complete set of specifications is not available for the solicitation of bids 
from industry: (3) in many cases, the experiments are merely modifications of 
previous experiments: and (4) ancillary equipment already existing at Commis- 
sion sites can be used which reduces the cost of the project and the time and 
effort required for setting up the experiment. 

Detailed comments are given below and, in general, these comments are ap- 
plicable to the general design, construction, and testing of AEC reactors. Cur- 
rent policy is that conceptual design will be made by the best qualified organi- 
zation. However, title I and title II type work is normally contracted for with 
engineering firms. 
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Oak Ridge research reactor 

c. of C. II-3: “Oak Ridge National Laboratory’s title 1 and title 2 design 
of ORR.” 

The Oak Ridge National Laboratory had responsibility for the design of the 
ORR. However, titles I and II design services required for this facility were 
by no means accomplished exclusively by members of the ORNL engineering 
staff. A private organization—the McPherson Co. of Greenville, S.C.—per- 
formed a significant amount of the title II design work. The McPherson Co. 
participation in the design of the ORR included the design and preparation of 
working drawings and specifications for the complete reactor building, building 
services, utilities, reactor shield, reactor pool, and reactor cooling system. Oak 
Ridge National Laboratory, as the Commission’s operating contractor, had 
direct responsibility for initiating and developing the overall concept for the 
facility, for the preparation of design criteria for all phases of the project, 
and for the definitive design of the reactor proper including instrumentation 
and controls. 

The latest figures on total cost of the ORR show that less than 6 percent 
was expended by Oak Ridge National Laboratory engineering forces on design 
which could be considered as title I or title II engineering. Approximately one- 
third of the 6 percent was expended in preliminary work required to develop 
design eriteria and specifications necessary for the design work to proceed. 
The remaining 4 percent was expended in coordination of the work with the 
architect-engineer and in design of the reactor proper and the reactor control 
system. 

High flux isotope reactor 

C. of C. II-1: “Oak Ridge National Laboratory’s design of a high-flux isotope 
producing reactor.” 

It is anticipated that all title I and title II design of all portions of this job 
will be performed by an architect-engineer except for the design of the core 
and control systems. The control system components will be purchased from 
industry. Those portions of the job to be designed by an architect-engineer are 
a major fraction of the project. 

The performance of this reactor will exceed by a large factor the performance 
of any existing reactor and is higher by a factor of nearly 2 than any other 
proposed high-flux reactor. It represents a sizable extrapolation of existing 
technology. In order to accomplish the research aims of the reactor it is 
necessary to advance the limits of current technology. We believe it to be the 
purpose of our national laboratories to perform this type of development. 


Beam research reactor 

C. of C. II-2: “Brookhaven National Laboratory’s preliminary design of the 
beam research reactor.” 

The high-flux beam reactor will be used principally for research projects that 
require external beams of neutrons at both thermal and epithermal energies. 
The conceptual design study of a new and advanced research reactor was largely 
an effort to develop the best compromise of the needs of the experimentors, the 
actual performance of a chosen fuel and moderator array as determined by 
critical experiments, and engineering considerations of cost, safety, and gen- 
eral feasibility. Even on this conceptual study Brookhaven was assisted by 
an industrial company, and in July 1959 statements of interest concerning all 
phases of the design, equipment procurement, and management of construction 
of the reactor were solicited from 12 industrial companies. Nine proposals 
were subsequently received, and we are currently negotiating with one of the 
companies for this work. 


Sandia test reactor 

C. of C. II-5: “Sandia and Los Alamos design work for the Sandia test 
reactor.” 

As of December 31, 1959, this facility was 31 percent complete and is expected 
to go critical in late 1960. 

All design aspects of the building and practically all design aspects of the 
reactor and associated equipment were handled through contracts with outside 
concerns. The designs of the reactor and associated equipment were based 
almost entirely on other components and fuel elements already in existence 
and involved only minor design modifications. The total design effort for the 
reactor and associated equipment was covered by approximately $75,000 in 
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outside design contracts plus approximately 4 man-years of combined Sandia 
and Los Alamos time over a 3-year period. The Sandia-Los Alamos effort in 
this area was the minimum necessary to keep Sandia personnel sufficiently 
knowledgeable to insure that it would get what it needed to do its job and 
to provide a background for the operation of the reactor. 

Process heat reactor 

Cc. of C. 11-7: “Argonne National Laboratory’s title I design of the process 
heat reactor.” 

The ANL made an evaluation study of those reactor concepts which are proven 
to see if any such concept is particularly suitable for this application. The 
ALC also requested the Laboratory to provide a report on the conceptual design 
for the selected reactor concept and an outline for the research and development 
program for such a reactor. The title I design of the process heat reactor was 
not performed by Argonne but by Sargent & Lundy. 

Natural circulation reactor 

C. of C. II-8: “Knolls Atomic Power Laboratory’s work on a natural circula- 
tion reactor for the Navy.” 

The development of a reactor plant for naval operation is quite different in 
many respects from the development of a stationary reactor plant. The com- 
pactness of the reactor system, the high-power density, the shock and vibration 
requirements, the maneuvering capabilities, and the operation of the plant under 
varying conditions of inclination give rise to problems not encountered in a 
land plant. The natural circulation reactor plant is a new concept for naval 
application and its successful and timely completion as well as its further ad- 
Vancement requires full exploitation of pertinent naval reactor technology. 
The Commission laboratories which have specialized in naval research and de- 
velopment work for about 10 years are, to our knowledge, the only organizations 
having the necessary technical talent, experience, and special facilities for un- 
dertaking this project in the most expeditious manner. 

Army low-power reactor 

C. of C. II-11: “Argonne National Laboratory’s development of the Army 
low-power reactor.” 

NAM-Cle: “The first reactor in the Army low-power reactor program was 
fabricated by an industrial concern at its own facilities, but the second will be 
fabricated in a Government-owned facility.” 

We assume that the SM-—1 plant at Fort Belvoir is the “first reactor” and the 
SL-1 (formerly ALPR) at the National Reactor Testing Station is the “second.” 

In the light of a known interest of the Department of Defense in a nuclear 
powerplant of approximately one-tenth the capacity of the SM-1 at Fort Bel- 
voir, six separate reactor concepts were investigated to determine which could 
best meet the requirements of the Department of Defense. These studies were 
made between January and June 1955. Of the various systems investigated, the 
boiling water system study by the Argonne National Laboratory appeared to be 
most suitable for this purpose. 

Inasmuch as there was no industrial experience with power reactor systems 
developed at that time, Argonne was requested to undertake development and 
construction of the prototype 200— to 300—-k.w.e. plant which the Department of 
Defense requested in September 1955. In the course of constructing this plant, 
Argonne used subcontracts with many industrial firms. An industrial firm was 
awarded a contract to fabricate the fuel elements but defaulted because it was 
unable to fabricate elements meeting the prescribed standards. In order that 
the project completion date would not be jeopardized, the fabrication of the core 
was undertaken by Argonne Laboratory. Since completion the plant has been 
operated by Commission engineering. 


Ill. THORIUM 


C. of C. VI-8: “Supplying AEC’s needs for thorium alloy, thorium oxide, 
thorium carbide * * *.” 

MCA-14: “Supply of thorium oxide for the homogeneous development program 
at ORNL.” 

MCA-15: “Supply of thorium metal for special projects at Los Alamos, Sandia, 
and Lawrence Radiation Laboratory at Livermore.” 

NAM-Cla: “Supply of thorium oxide for homogeneous reactor development at 
ORNL.” 
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NAM-Clb: “Supply of thorium metal for special projects at Los Alamos, San- 
dia, Lawrence Radiation Laboratory at Livermore.” 

The AEC presently has no production capacity either operating or available for 
the processing of thorium to metal. A small pilot plant for preparation of spe- 
cial types of thorium oxide powders is in operation at ORNL. Several years ago 
a thorium metal pilot plant was built at Fernald site and operated for a short 
period. Since the anticipated requirements for thorium which were the basis 
tor the Fernald pilot plant effort did not materialize, the facility was shut down 
in 1955 and has been dismantled. During its period of operation, the plant pro- 
duced a small inventory of thorium metal and compounds from which the small 
needs which have developed since 1955 have been supplied. It is intended that 
future requirements of comparable size would continue to be supplied from this 
inventory as long as available. The ORNL pilot plant, on the other hand, is pre- 
paring thorium oxide powders in an effort to produce oxide having desirable 
slurry properties for use in the homogeneous reactor program. Oak Ridge has 
also procured sample quantities of oxide from industry for testing. Develop- 
ment work on preparation of acceptable powders supported by AEC funds has 
been carried out by ORNL and several private Companies. The development pro- 
gram as ORNL is still underway. At such time as an oxide has been developed 
having the desired slurry properties for which a specification can be set, we 
would seek to obtain thorium oxide for use in homogeneous reactors from com- 
mercial sources. 

Current thorium operations are limited to development efforts on the utiliza- 
tion of this element in AKC programs. There are some indications that there 
may be a continuing requirement for modest quantities of thorium metal which 
would exceed the Current inventory. Should such develop, AC will obtain 
the metal by procurement from commercial sources. 


IV. DESIGN OF FACILITIES AND EQUIPMEN' 


Hot eclls at Argonne National Laboratory 

Cc. of C. Il-4: “Argonne National Laboratory’s title 1 and title 2 design of hot 
cells for its new research laboratory.” 

It is assumed that reference is made to the hot cell area in wing F of the 
Fuels Technology Center, now under construction. The title 1 and title 2 
designs of the building were carried out completely by a private architect- 
engineer (Singmaster & Breyer) on the basis of preliminary designs prepared 
by Argonne. The design of the manipulator, windows, and internal cave hard- 
ware is being carried out by Argonne because of the experimental nature of the 
design concept. In this particular case the cave equipment is being designed 
so that the operations can be carried out for extended periods of time without 
the need for access by personnel. The design concept represents a complete 
departure from present operating techniques and requires a large advance- 
nent in all aspects of remote handling equipment. This new research metal- 
lurgy facility must be gastight to contain an inert atmosphere. No existing type 
of master slave manipulator is designed to operate under these conditions. 
Although the need for this new approach to remote handling has been discussed 
in open forums, no commercial company is working on this problem to the best 
of our knowledge. 

It was also felt that the design of these features should be carried out by 
scientists and engineers who have already used such facilities and are acquainted 
with other problems in the design of remote handling and viewing systems. 


Vuclear ramjet engines 

C. of C. IL-6: “The Government’s University of California Radiation Labora- 
tory’s design, test, and fabrication of nuclear ramjet engines.” 

The function of this program is to determine the feasibility of and construct 
a nuclear reactor as a ramjet engine and does not include design, test, and 
fabrication of nuclear ramjet engines on a production basis. The Laboratory 
is subcontracting as much of this project as is feasible, considering the tech 
nical requirements and schedules involved. Subeontracts with industry cur- 
rently amount to about 45 percent of the Laboratory’s budget for the project. 


Thermionie cells 

CG. of C. II-9: “Los Alamos’ experimental work on thermionic cells to convert 
fission energy directly to electricity.” 

This item refers to the “plasma thermocouple,” a present research project 
at the Los Alamos Scientific Laboratory. As far as we ure aware, the basic 
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idea originated at LASL where technology in the exotic materials involved 
(uranium and zirconium carbide), scientific competence, and adequate labora- 
tory facilities required are available. 

This field of research is unclassified and completely open to industry. The 
AEC welcomes parallel research by industry and the publication of the results 
of such research. LASL has published numerous documents in this area and 
has briefed many industrial organizations upon their work. We encourage 
our laboratories to undertake frontier research of this nature. 


V. DEPLETED URANIUM 


Cc. of C. 111-1: “Conversion of depleted uranium from UF. as required it 
the ‘nuclear Navy’ for metal, alloys, or uranium compounds.” 

CC. of C. I1l-2: “Depleted uranium metal for an AEC shielding cask project 
at Schenectady.” 

MCA-2: “Depleted uranium for all activities at the national laboratories 
with specific attention directed to the conversion of depleted uranium from 
UF, and the fabrication of blanket fuel elements for the zero power reactor at 
Argonne National Laboratory.” 

MCA-3: “Conversion from UF; of depleted uranium required for shielding 
cask at Bettis Field representing approximately 40 tons of cylindrical casting.” 

MCA-—-9: “Depleted uranium metal for AEC shielding cask at General Electric, 
Schenectady.” 

NAM-—A2a: “Supply of blanket fuel elements for zero power reactor at Argonne 
National Laboratory.” 

NAM-A2b: “Conversion from UF, of depleted uranium required for shielding 
cask at Bettis Field.” 

NAM-—A2e: “Supply of depleted metal for shielding cask project at Schenec- 
tady.”’ 

Depleted uranium metal is used to a very limited extent in the naval reactors 
program as a shielding material in certain refueling equipment where com 
pactness is required. Specifically, it has been used in the refueling equipment 
for the S8G and A1W type reactor plants. The depleted uranium for this equip- 
ment was fabricated into the desired shapes at Oak Ridge. The events leading 
to the decision to do the work at an AEC facility can be summarized as fol- 
lows: In 1957, representatives from 11 private industrial concerns were invited 
to a prebid conference called to determine whether commercial vendors were 
technically capable of fabricating the depleted uranium shielding components 
for the S3G refueling machine developed and being manufactured by the United 
Shoe Machinery Corp. Three companies responded. As a result of this con- 
ference, the decision was made to perform the fabrication work at Oak Ridge 
because the capability of the three interested commercial vendors was uncer- 
tain, whereas it was evident that Oak Ridge had an established capability to 
perform this work. All three of the interested vendors lacked experience in 
casting the required depleted uranium alloy, and it Was questionable whether 
their facilities could handle the size of the castings required. Similarly, start- 
ing in 1956, the United Shoe Machinery Corp. designed and developed for the 
Bettis Laboratory a maintenance and refueling machine for use with the A1W 
type 1 and 2 reactor cores. Depleted uranium for this machine was also pro- 
cured from Oak Ridge. 

It is probable that the questions concerning the ZPR refer to the ZPR-VI 
and IX blanket for which procurement was initiated in November 1959. (The 
last procurement for ZPR-IIT was in 1957-58.) Bids were requested for con 
version of UF, to metal and commercial suppliers have been selected for both 
conversion and fabrication steps. 

In another case, that of the EBR IT blanket material, an exception was made 
to the general policy of using commercially available facilities, based 
apparent price differential that existed. 


on the 


VI. IRRADIATION SERVICES 


C, of C. V: “Preference should be accorded private irradiation facilities in 
of the current preference for loading Government facilities first. 
best way of encouraging more private capacity. Underloaded 
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MTR and ETR should be limited to only those specific cases where private fa- 
cilities are unavailable. 

NAM-B: “The AEC should announce a policy to utilize privately owned reac- 
tors for materials testing to the extent that industry is able to provide space. 
This use of private reactors should be in preference to the use of a similar 
Government-owned facility. The current use of MTR and ETR for Government- 
sponsored research, Which constitutes the great majority of the materials test- 
ing business, results in severe competition for the private test reactors.” 

Negotiations currently are underway to determine the extent to which irradia- 
tion services required for Commission programs can be obtained from either the 
Westinghouse or General Electric test reactors. As announced last summer, ne- 
gotiations are also being conducted with the Babcock & Wilcox Co. for the con- 
struction of an additional test reactor. Irradiations will be continued at Com- 
mission test reactors depending upon the type of irradiation required and the 
cost of outside service. 

VII. CHEMICAL PROCESSING 
Cold uranium scrap 

C. of C. VI-7: “Chemical processing of cold industrial scrap.” 

MCA-16: “Recovery of cold fabrication scrap, both high and low enriched, 
from all of the above projects.” 

In early 1959, AEC took the initial steps to acquire more scrap recovery serv- 
ices from industry. In March 1959, AEC began to send bid invitations to com- 
mercial scrap recovery firms to provide this service. On November 4, 1959, AEC 
assigned the responsibility for developing the domestic unirradiated uranium 
scrap industry to New York Operations Office. That office is acting as a central 
point for the AEC and its contractors for the placement and administration of 
contracts for commercial recovery of uranium scrap generated under the reactor 
development program. From March through November 1959 approximately 11 
awards were made aggregating 344 kilograms of uranium with a total of $180,- 
200 for recovery charges. 

The New York Operations Office is currently establishing a system whereby 
the scrap available for commercial recovery will be reported by other offices 
and invitations for bids will be solicited from private firms. As a result of 


these steps it is expected that the commercial recovery of cold scrap will grow 
substantially in the future. 


Irradiated fuel elements 


C. of C. VIL: “It is recognized that the reprocessing of irradiated fuel ele- 
ments represents an area that is difficult to assess commercially. However, there 
is no reason to believe that many chemical firms could not handle the job if 
pricing, regulatory, and load problems could be successfully met. While the 
Government is spending large sums on developing new processes which inhibit 
industrial investment in known processes it can speed the transition toward a 
desirable commercial mode of operation by making maximum use of industrial 
firms in research and development and possibly the construction and opera 
tion of reprocessing plants.” 

NAM A-8: “In the area of reprocessing of irradiated fuel elements, the Gov 
ernment can and should greatly aid in the transition to a commercial mode of 
operation by making maximum use of industrial groups in process research 
and development and in construction of, and operations related to, reprocessing 
plants. To promote the growth of a healthy industry in this area, Government 
funds should be used to finance research and development programs in privately 
owned facilities in preference to Government-owned facilities.” 

The Commission has made a continuing effort to bring private industry into 
the field of chemical reprocessing of irradiated fuel elements. At the present 
time, a group of five electric utilities and a chemical company are studying the 
technical and economic feasibility of the design, construction, and operation of 
a4 privately owned facility for the processing of spent nuclear fuels. This study 
Will take approximately 6 months, at the end of which time it is expected that 
industry will have a much clearer view as to the potential in this field. The 
study has the full support of the AEC. Other groups making similar studies 
would have the same AEC support. 

_ Since there are a number of approaches to the problem of private operation 
in this field, and technology must be developed in order to find a satisfactory 
solution to the general problem, development programs must proceed consistent 
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With the objective of obtaining economic nuclear power. AEC believes that 
the absence of adequate technology necessitates the continuation of its programs, 

Although to our knowledge there are no facilities outside of AEC capable of 
undertaking major development programs on recovery of spent fuel elements, 
AEC is prepared to receive proposals for research and development to improve 
fuel recovery technology. 


VIIL, INSTRUMENT DEVELOPMENT AND MANUFACTURING 














C, of C. II-10: “Oak Ridge National Laboratory's Instrument Development 
Section which in some instances is working on the development of instruments 
in competition with commercially available equipment.” 

C. of C. 11-12. “Each of the major Government projects have developed their 
own, and different: hand and foot monitors, scalers, survey meters, aud multi- 
channel radiation analyzers in competition with commercially available equip- 
ment. 


Cc. of C. Vi-6: “Instrument production work at Los Alamos, Ouk Ridge, and 
the University of California (Berkeley ).” 
NAM Clg: “Personnel radiation monitors are developed and produced in 


instrument-production sections at Goverument-owned laboratories. There is an 
instrument industry capable of furnish of furnishing such monitors and it 
Should be used.” 

NAM Clh: “Government construction of radiation measuring equipment is also 
in direct competition with the private instrument industry.” 

It is the express policy of all of the laboratories to procure instruments 
Which are available commercially rather than to fabricate them. <A survey of 
all laboratories and industrial establishments made in 1954 showed that over 
80 percent of radiation instruments of all types were procured from private 
industry. A more recent survey indicates this percentage ranges from 90 to 
100 percent, depending upon the mission of the facility. 

It is true that some instrument-development work is continuing at major 
laboratories. Such work is necessary for the following reasons: 

(a) To modify or create instruments to meet the specific requirements 
of a research project where the time and engineering effort necessary to 
prepare specifications, issue bids, instruct outside personnel, inspect for 
precision, and return for corrections, make outside procurement imprac- 
tical. 

(b) To develop designs in instances where commercially available in- 
struments have proven unsatisfactory in performance and private com- 
panies have not improved their products on their own initiative but will 
adopt laboratory-developed designs. 

While it may appear that each laboratory develops its own instruments, our 
survey indicates that such development is undertaken only when necessary to 
meet a particular condition for which a commercially available instrument is 
not adaptable. The facts in respect to specific instruments are 

(a) Hand and foot monitors.—Obtain commercially. Developed initially 
by the laboratories. One laboratory has recently developed an improved 
design for greater reliability. 

(b) Scalers.—Such instruments typically must be modified to meet specific 
needs. The laboratories use commercial subassemblies. 

(c) Survey meters.—While these meters are purchased from private 
industry, the laboratories have had to undertake development of more re- 
liable designs in the absence of such development by industry. 

(d) Multichannel analyzers.—To our knowledge, the only development 
work on these devices is that necessary to achieve devices for special appli- 

cations. As an example, one laboratory assembled one such device in ¢al- 
endar year 1959 at a cost of $12,000, while in the same year it procured 
$192,000 worth of such devices commercially. 





IX. PRODUCTION OF RADIOISOTOPES 


Cobalt 60 for the High Intensity Radiation Development Laboratory 


C. of C. VI-4: “Supply and/or fabrication of high purity cobalt for the High 
Intensity Radiation Development Laboratory at the Brookhaven National Lab- 
oratory.” 
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MCA-10: “Supply and/or fabrication of high purity cobalt for the High In- 
tensity Radiation Development Laboratory at the Brookhaven National Labora- 
tory.” 

NAM Cle: “Supply of high purity cobalt for High Intensity Radiation Develop- 
ment Laboratory, Brookhaven.” 

The high purity cobalt in the form of nickel-plated targets for the Brookhaven 
radiation development facility was furnished commercially. All such cobalt is 
and has been supplied by commercial vendors to AEC. The canning of the cobalt 
for use in a reactor is controlled by the reactor operator to insure the safety 
and integrity of all material inserted into the reactor. Approximately 500,000 
curies of cobalt 60 are needed for the Brookhaven National Laboratory program 
and are being produced in the engineering test reactor. At the time the radiation 
was begun no commercial sources of cobalt 60 existed. 


Production of certain radioisotopes 


Cc. of C. IV: “The Government is currently producing certain radioactive 
isotopes in a commercial way (e.g. cobalt, 60; iodine, 13; carbon, 14; sulfur, 35; 
phosphorus, 382). The demand for these radioactive isotopes is now at a level 
which makes commercial production feasible and commercial facilities exist 
which should be utilized.” 

Cc. of C. VI-8: “Supplying AEC’s needs for * * * high purity cobalt and 
radioisotopes.” 

AEC’s needs for radioisotopes are small in relation to AEC sales to others, 
representing 14 percent of the dollar sales. Until such time as commercial pro- 
ducers can supply the requirements, AEC production of radioisotopes will be 
necessary to meet all or part of its own needs. Commercial production of radio- 
isotopes is small at the present time, except for cobalt 60. 

The Government is producing some, but not all, radioisotopes in a commercial 
way. In 1955 AEC discontinued the production of cyclotron-produced radio- 
isotopes because commercial sources were in a position to produce and market 
these products at reasonable prices. Also, many of the radioisotopes currently 
distributed by AEC are produced on a laboratory or semiworks scale because of 
the small demand, principally for research and developmental uses. 

The AEC has never competed with the pharmaceutical industry in the manu- 
facture and distribution of pharmaceuticals containing radioisotopes. The AEC 
has also turned over to private industry the following related services: 

(a) Synthesis and marketing of C—14 labeled organics. 

(b) Cobalt 60 encapsulation services. 

(c) Cobalt 60 gamma irradiation services. 
The foregoing demonstrates the way AEC policy has been carried out when 
private industry is ready to produce or perform services at reasonable prices. 

The statement is made that the demand for certain radioisotopes is now at 
a level which makes commercial production feasible. The five leading revenue 
producers are: 

Fiscal year 1959 sales * 
{In thousands] 

Cobalt 60 $659 

Iodine 131 325 

Phosphorus 32 171 

Polonium 210 208 

Carbon 14 265 
1, 626 

_ *Ineludes research discounts of about $207,000 granted to users under the AEC radio- 

lsotopes research support program. 

These five radioisotopes represented 65 percent of AEC’s dollar sales. All 
except cobalt 60 require radiochemical processing, with attendant high invest- 
ment in plant facilities. Indications until recently have been that the volume 
of sales is not sufficient to attract private capital. In fact, the Commission has 
cooperated with a number of private companies who have made very detailed 
examinations of AEC isotope production activities and the commercial oppor- 
tunities for undertaking the total isotope program. These private groups did 
not find the market to be sufficiently attractive for a commercial venture involvy- 
ing the total program. It has only been within the last few months that the 
Commission has received concrete evidence of private interest and intention to 

55226—60—pt. 3——_7 
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produce isotopes. We understand that two existing commercial test reactors 
are irradiating cobalt, and that one commerci:il Company is considering produe- 
tion and distribution of iodine 131 to be produced in another company’s irradia- 
tion facilities. Power-reactor operators bave thus far indicated no interest in 
producing radioisotopes, 

The nature and extent of private interest in the production of cobalt 60 js 
being explored. Industry plans will be taken into consideration in determining 
the Commission's future plans to meet requirements, particularly for megacurie 
sources. One of the objectives of AEC is to develop large-scale uses for radio 
isotopes. Success in this objective is dependent on solving technical problems, 
achieving large-scale availability, and lowering prices. When this objective is 
reached, the demand for radioisotopes should be at a high enough level to attract 
private capital and make commercial production of a wider variety of radio- 
isotopes economically feasible. 

























x. 





MISCELLANEOUS SERVICES 


Film badge processing 

C of C VI-5: “Servicing of film badges by AEC contractors.” 

NAM Clf: “Furnishing of film badge service for personnel monitoring. Al 
though a number of industrial firms offer this service, Competing services are 
performed at Oak Ridge, Brookhaven, Savannah River, Sandia, etc.” 

Servicing of film badges at most AMC installations is regarded as an integral 
part of the operating procedures established to protect the health and safety of 
employees. The processing and reading of film badges is intimately related to 
interpretation and other steps in a monitoring system. Wherever radiation ex- 
posure could reach dangerous levels or where personnel must work in radiation 
zones, quick detection and rapid estimation of exposure are needed for both 
personnel protection and control of operations: any time delay involved in rely- 
ing on a commercial contractor to provide these services is unacceptable. 

One AKC contractor engaged in the processing of unirradiated source ma- 
terials is understood to be considering the use of commercial film badge servicing 
Another, responsible for operation of an AEC laboratory, is giving serious con- 
sideration to canceling its commercial contract in favor of a return to doing its 
own film badge work because of several years of unsatisfactory experience with 
inaccuracies and errors on the part of two commercial contractors, 








Printing 

CofC VIEG: “Printing facilities at Government facilities.” 

Exeept for the printing establishment maintained for the production and 
dissemination of scientific and technical reports by the Technical Information 
Services Extension at Oak Ridge, AEC printing facilities are an integral part 
of the administrative support for routine management and operation at each 
AEC installation. Day-to-day operational needs are characterized by large num 
bers of short production runs with short leadtime. 

Provisions of printing equipment for an AEC installation requires prior au 
thorization by the Congressional Joint Committee on Printing, which periodically 
reviews production reports to assure that equipment continues to be needed. 
Typically, AEC installations procure from commercial sources a large volume 
of unclassified printing when large production runs are involved and lead time 
permits. 


















Transportation 


C of C VI-10: “Operation and maintenance of automotive equipment and trans- 
portation facilities (bus and rail) at Government installations.” 

In the provision of automobile service at AEC installations, our contractors 
operate fleets of Government-owned vehicles of varied types. Where available. 
vehicles are obtained from Government motor pools. Peak loads are also met 
by renting equipment. Automobile service at most AEC installations is an 
integral supporting a¢tivity which can be provided most effiiciently by the op- 
erating contractor rather than an outside commercial source. 

At AEC installations which are in relatively isolated or rural locations, serv- 
icing and maintenance of motor vehicles are generally performed in AEC repair 
shops. There are, however, many locations where reliance on commercial shops 
and facilities is the practice because it has been found to be practical and more 
economical, 

Bus transportation is provided by our operating contractors at some major 
AEC installations. Because of the isolation of these facilities, experience demon- 
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strates that commercial bus service cannot be provided on a paying basis, and 
operating conditions make it impractical to contract for such services at a rea- 
sonmble cost. 

Intraplant railrond service is performed at several installations by AEC op- 
erating contractor. At Oak Ridge prior to 1956, the plant railroad was operated 
under contract by one of the major railroad companies. Cost studies prompted 
the AEC to transfer responsibility for maintenance and operation of the plant 



















railroad to its operating contractor. Since 1956 the estimated cost has been 
less than one-third of the minimum amount payable under the earlier contract 
with the railroad company. 

In general, intermittent low-volume operations within our plant sites, often 
invelving special equipment and handling. are best performed as a part of the 
integrated responsibility of the plant operating contractor. 


/ er distribution 








Co of C Viel: “Power distribution in connection with Government installa 


tienes 








Kiectric power distribution systems at AKC installations are operated in ae- 
cordance with the normal industrial practice under which the consumer owns 
and operates the distribution system beyond the point of delivery, usually the 
high side of the initial stepdown transformer. 

Gener lly, responsibility for the distribution of electric power within an AEC 
installation is such an integral part of the overall responsibility of the operating 
contractor for carrying out the principal mission of the installation that a sepa- 
rate contract for power distribution services could not be tolerated. 

A special situation exists at Los Alamos, where many private residences are 
served from the distribution system. The feasibility of eventually disposing of 
that part of the distribution system which serves the town facilities is now being 
studied. 











Communication 


C of C VI-12: “Communications systems at Government installations.” 

Telephone, teletype, and radio communication equipment is regularly used by 
AEC installations. Only recently has it become possible to obtain radio equip- 
ment on a lease-maintenance basis from commercial sources, and substantial 
quantities of radio equipment are being secured under such arrangements. 

Essentially all teletype facilities used by the AEC are leased from public 
utilities such as American Telephone & Telegraph Co., Western Union Co., and 
Radio Corp. of America. Teletype traffic of AEC is processed over networks and 
tielines provided by public utilities as well as over the military and other Govy- 
ernment networks. 

Nearly all AEC telephone service is provided by public utilities such as the 
American Telephone & Telegraph Co., Bell Telephone companies, and independ- 
ent telephone companies. 

The notable exception is at Hanford, where during World War IT a Govern- 
ment-owned telephone system was built because the local telephone company 
could not undertake to serve so large a site. Major portions of the Hanford 
system, serving the business and residential areas, were sold to a public utility. 
Those portions directly and exclusively serving the Hanford plant areas are 
still owned by AEC and operated by the AEC prime contractor. 

Previous analyses have indicated that the present arrangement is more eco- 
nomical than would be the purchase of the service from a telephone company 
under the rates established for that geographical area. Further studies will be 
made. 




















Machine shop facilities 








C of C VI-138: “Machine shop facilities at the Argonne National Laboratory.” 

Machine shop jobs are performed in the Argonne National Laboratory’s own 
central shops when (1) there is urgency to complete the job, (2) private com- 
panies are not able to perform the work, and (3) shop fabrication must be carried 
out coincident with design, development, and proof testing of the apparatus being 
built. When these factors are not present, it is the policy of the laboratory to 
order the work from private enterprise. ' 

Over recent years steps have been taken to develop commercial sources for 
metal fabrication having the qualifications and experience to perform the type 
of work generated by the laboratory. A large number of qualified companies 
IS now available. 
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CHAMBER OF COMMERCE OF THE UNITED STATES OF AMERICA, 
Washington, February 25, 1960. 
Hon. Clinton P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Senate Office Building, 
Washington, D.C. 

DEAR SENATOR ANDERSON: The Chamber of Commerce of the United States’ 
1960 legislative program in the field of atomic energy is attached. This is the 
statement I mentioned in my January 29, 1960 letter. 

The statement was drafted by our committee on commercial uses of atomic 
energy and approved by the national chamber’s board of directors on February 
13, 1960. 

The chamber is convinced that the principles set forth in the attached go a 
long way toward fulfilling the objective of the Atomic Energy Act of 1954 to 
“strengthen free competition in private enterprise.” 

I should like to stress several points in our program. Points 1, 2, and 3 are 
designed to increase private industry’s role in the Government’s atomic energy 
program. We applaud the Joint Committee on Atomic Energy and the Atomic 
Energy Commission for the many efforts to make greater use of existing and 
expanding industrial capacity and technical skills. Our sole purpose is to 
further the progress already made. 

There seems to us to be a need for a clear, written statement of the Commis- 
sion’s policy on procurement from private facilities backed by specific instruc- 
tions of implementation to all Government-owned atomic energy installations 
and an appropriate followup procedure. This, we would hope, could result in 
more uniform application of the Commission’s policy which in turn will be of 
great help toa young industry trying to plan its future. 

We do not wish the closure of Government laboratories, but rather the trans- 
ferring out of the laboratories of work which can be done with reasonable effi- 
ciency in privately owned facilities so that the laboratories may concentrate on 
their proper and all-important function of frontier research. 

Point 4, of the attached program, summarizes a longstanding chamber policy 
on atomic electric power which reads in part as follows: 

“The Federal Government should not own or operate atomic powerplants for 
commercial energy production. Aside from regulation, Government activity in 
the area of atomic power generation should be limited to research, development, 
experimentation, and the encouragement of wide industrial participation. As 
soon as the stated purpose of any Government experimental facility has been 
achieved, it should be disposed of. Should any governmental experimental facili- 
ty have a residual economically feasible use, it should be offered for sale. The 
production for sale to the public of electricity generated by means of atomic 
power should be the responsibility of the existing utility industry. Any interim 
production of atomic energy by experimental facilities at Federal Government 
atomic energy installations should either be used by the Government in the op- 
eration of such installations or disposed of on a nonexclusive basis to distribut- 
ing utilities in the area without preference or discrimination.” 

To assure maximum utilization of individual creative ability, normal patent 
rights (as established by the patent statutes of the United States) should be ap- 
plied to all inventions relating to atomic energy. Normal patent rights should 
be applied regardless of whether the inventions were a result of Government 
contracts and subject only to a royalty-free, nonexclusive license for Govern- 
ment use of patents developed as a result of Government contracts. 

Pending restoration of normal patent rights (point 6 of the attached program) 
American industry should be permitted to obtain adequate patent protection in 
foreign countries. For this purpose, government contractual relationships 
should permit private contractors to take the initiative in establishing appro- 
priate foreign patent rights in their inventions. 

We appreciate this opportunity to explain the national chamber’s views on 
what is needed to encourage the “development, growth, and state of the atomic 
energy industry” and would like this letter and the attached statement included 
in the record of the Joint Committee’s section 202 hearings. 

Cordially yours, 
CLARENCE R. MILES, 
Manager, Legislative Department. 
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960 LEGISLATIVE PROGRAM IN THE FIELD OF ATOMIC ENERGY 


Congress should enact legislation in the atomic field which, while imple 
menting both domestic and international objectives, does so by strengthening our 
domestic enterprise system. 

Specitically in dealing with atomic energy legislation Congress should in- 
corporate the following principles: 

1. Enact policies and programs designed to make maximum use of the Na- 
tion’s free enterprise system. 

2. Eliminate Government competition with private industry 

3. Examine and define the role of Government-owned installations with 
specific attention to effecting transfer of functions to privately owned installa- 
tions wherever feasible as intended by the Atomic Energy Act of 1954. 

4. Make certain that the Federal Government does not own or operate atomic 
powerplants or other facilities for commercial purposes. 

Insist that the Government make public all information as to the full finan- 
cial assistance provided for any commercial atomic program in which it 
participates. 

6. Restore normal patent rights in the field of atomic energy. 

7. Eliminate unnecessary secrecy which hampers the development of private 
industry in the atomic energy field. 


Marcu 1, 1960. 
Senator CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States, 
Washington, D.C. 


DEAR SENATOR ANDERSON: The Nuclear Energy Committee of the National 
Association of Manufacturers is ples ised to submit this statement in connection 
with the hearings on the development, growth, and state of the atomic energy 
industry. We should like to comment on competition between the Government 
and private industry as defined in the Bureau of the Budget Bulletin 60-2. 

As I am sure you know, a special task force of our nuclear energy commit- 
tee reviewed activities in the nuclear energy field as they might come within 
the scope of this Bulletin 60-2. The results of this review were furnished to 
the AEC in a letter d: 4" Dec ember 4, 1959 from the then chairman of the 
NAM committee, Mr. J. F. Fairman. 

Without attempting — discuss in detail the areas covered in that sll 
they generally fell into the category of the fuel cycle (with the exception of 
the U** enrichment process), irradiation services, supply of special materials 
and services. Our task force had determined that an industrial capability 
exists in all of these areas and should, in our opinion, be utilized in preference 
to Government-owned facilities. 

We recognize that this problem of competition is a complicated one, which 
will not be solved quickly or easily. It obviously was necessary to operate 
the Government-owned laboratories during the war for the military program. 
Further, we certainly agree that the so-called multiprogram laboratories of 
the Commission are still absolutely necessary today in research and develop- 
ment programs in the nuclear field. 

However, in this ri apidly changing field, private industrial capacity has grown 
rapidly in the past 5 years, particularly in the areas mentioned above. At 
the same time, the Government-owned laboratories have also grown both in 
total expenditures, and in the number of employees. As these operations have 
increased, their scope has been broadened considerably from the original re- 
search and development objectives. 

It is our fundamental belief that in the area of civilian programs, Government- 
owned facilities should be used only for research and development activities 
requiring special facilities which do not exist in industry. Other activities 
should, insofar as possible, be carried on by privately owned facilities, financed 
With private funds. 

Since the Atomic Energy Act of 1954 specifies that one of the objectives of 
national policy is “to strengthen free competition in private enterprise,” we 
recommend a clear restatement of this policy, particularly as it pertains to the 
use of Government-owned facilities. 

We would also recommend that a mechanism be established to give a continu- 
ing review and discussion between industry and the AEC of current programs 
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which are competitive, as well as future ones which might result in competition. 
As I have said before, it is our feeling that the programs of Government labora- 
tories should be limited to research and development, and even there such pro- 
grams should not compete with industry. The integrated activities of these 
laboratories which involve routine production programs should be curtailed, 
with the aim of cessation at the earliest practicable date. 

Programs which have been advanced in the national laboratories to full-scale 
development status, and are nearing manufacturing stages, should then be 
considered for production by private industrial facilities, even though these 
procedures may result in a temporary increase in time schedules or cost of 
initial production. Changeovers are simpler at this point and will be cheaper in 
the long run. 

It is our feeling that worthwhile results have been brought about by issuance 
and consideration of Bureau of the Budget Bulletin 60-2, and we look forward to 
future discussions with the AEC in this area. We hope that the Joint Com- 
mittee will actively encourage this spirit of cooperation which will lead te 
InaxXimum contribution to the peaceful development of atomic energy. 

Sincerely yours, 
LAUCHLIN M. CURRIE, 
Chairman, Nuclear Energy Committee. 
Mr. Jensen. That is all. 


COMPARISON OF POWER OU" » UNITED STATES, BRITAIN, AND RUSSIA 


Mr. Piutioxn. Mr. Chairman, may IT clarify a point? Chairman 
MeCone, with respect to the New York Herald Tribune item, evi- 
dently coming from London, the statement was made that the United 
States was running a poor third in the production of power by atomic 
energy, and that the United Kingdom had under construction a total 
of 1.4 million kilowatts’ capacity and Russia had about the same, 
and the United States had about 90,000 kilowatts’ capacity. Are 
those facts correct, and is the conclusion drawn that we are running 
a poor third in this power output? Is that a conelusion which is 
valid, Mr. Chairman? Would you care to comment about that ? 

Mr. McConr. Yes: I am glad to comment on that, beeause I think 
that we have to consider this matter from two standpoints. One is 
nuclear power technology and the other 1s production of kilowatts. 
The first is to what extent you are advancing, to what extent you 
know and are developing a foundation in this business, and the other 
is the extent to which vou are proceeding on perhaps a relatively nar- 
row and perhaps unsophisticated course in order to meet a particular 
economic requirement of the area involved. With respect to the tech- 
nological knowhow in this field, Iam satisfied that the United States 
is first, and is well ahead of any other country. I think we know 
more about this business than Britain or Russia, and I think that we 
are going to stay there. I think we have better facilities for devel- 
oping this technology and I think we are proceeding on an adequate 
front, exploring several types of reactors whic h will meet our partie- 
ular requirement and also will serve our international interest. 

Mr. Pinxiox. In other words, the kilowatt capacity of production 
is not the true gage of the state of advancement, state of knowledge, 
or the tee hnology that we have with respect to the production of power 
by nuclear energy, is that right / 

Mr. McCone. That is correct. Now, the figure of 1,400,000 kilo- 
watts in Britain is undoubtedly correct, _ that figure will go up 
because, as this committee knows. they had a program origin: ally of 
5 or 6 million kilowatts and I think they have cut that back somewhat 
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and stretched it out, but nevertheless they have built that way because 
it serves their economic need. 

With respect to Russia, they originally announced a program for 
about. 214 million kilowatts. They have cut that back very substan- 
tially. 

Mr. Cannon. They have cut it back / 

Mr. McConr. They have cut it back very substantially. 

Running over the plants they have under construction now and for 
completion in late 1961 or perhaps early 1962, one boiling water re- 
actor plant which was ae designed for 400,000 kilowatts in 
four separate reactors housed in one building. They have decided to 
build only one of those, but to provide the building space so that if 
that one is successful, they can then add additional units at a later 
date. 

They are building in the Urals a pressurized water plant which 
originally was to be 400,000 kilowatts in two reactors. They have cut 
one of those out and are building to house the two of them, but only 
one reactor is being built. 

The third ph int was to go in the vicinity of Leningrad which would 
be a four or five hundred thousand kilowatt plant, either boiling or 
pressur ized water. They have postponed that indefinitely, awaiting 
the completion and successful operation of the plant in the Urals of 
which [have been speaking. 

Now, in another area, in a place ealled Ulyinsk on the river they 
plan to build four reactors of about 50 megawatt electrical, of ditfer- 
ing types, for demonstration purposes and to prove out various con- 
cepts. 

This then gives them six reactor concepts that. they have under con- 

struction, and these four plants will be completed in 1962 and 1963. 
In addition, they have one operating dual purpose plant which is 
primarily for the production of plutonium, but does produce elee- 
tricity besides, and they may have more of those, and we do not. know 
that because that is part of their military program. The one plant 
that we do know about was shown at Geneva in 1958. Mr, Kru- 
shchey, when he was here, told President Eisenhower and Professor 
Emely: anov told me, both here and in Russia, that they had eut back 

heir program, that they had found that it was excessively expensive, 
they had encountered technical problems, and for that reason they 
were proceeding on a much more deliberate schedule than they had 
orginally planned. 

Mr. Pinnion. Are any of the reactor technology or research in- 
volved in the produc tion of the Soviet more advanced than ours in any 
respect, Mar. Chairman 4 

Mr. McConr. In some regards they have made progress in advance 
of us. Of course, in the field, at this time, as you say, there are any 
number of concepts. If one country chooses to emphasize one cone ept 
and the other does not, they would make more progress in that concept. 

Mr. Prnuion. But their costs are altogether different. from ours. 
They can spend any amount of money without the accounting that 
we have. 

Mr. McConr. They seem to be complaining about the cost. It seems 
to be a new phase in their life, it seemsto me. Nevertheless, to answer 
your question, they have developed in their laboratory at Odninsk ¢ 
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superheat coil that they have in the graphite moderated boiling water 
reactor which is quite advanced and it looks good to us, and we un- 
derstand they are building it in one of the plants in the Urals. 

In addition, they have a small experimental reactor in which they 
are burning plutonium, a fast reactor; that is something which we 
have not done as yet. They are doing it. We thought in those two 
respects they were surprisingly far advanced. 

I might say, Mr. Chairman, if I can, that the General Manager has 
just handed me a note saying that the Dresden plant, which is the 
plant Mr. Jensen was speaking of, which is in Illinois, attained an 
operating level of 90,000 kilowatts today, and that I think is the high- 
est level of production of any nuclear plant in the world. 


COOPERATIVE POWER DEMONSTRATION PROGRAM 


Mr. Pinzion. Mr. Chairman, on page 19 of your statement you 
talked about a large-scale nuclear powerplant that can be undert: aken 
by a utility company on the basis that the plant’s useful life will be 
more economical than the powerplant using conventional fuel. 

Now, how large a plant are you talking about when you talk about 
a large-scale nuclear powerplant ¢ 

Mr. McConr. 300.000 to 350.000 kilowatts. 

Mr. Pitiion. Further on in your statement you say, “It is possible 
that during the coming year the Commission may find it appropriate 
to encourage one or more utility companies to undertake the commit- 
ments involved in building such a large-scale nuclear powerplant. 

Do you contempl: eae assisting the utility companies to construct a 
plant this coming, vear ? 

Mr. McConr. We are encouraging the construction of two large 
plants in California, one that would be a pressurized waterplant. 

Mr. Cannon. What is meant by encouragement’ Does that mean 
you are financing it ? 

Mr. McConr. No; we are encouraging them in this way. We have 
said that if they decide to go ahead and build the plant, put the money 
in it, and there is some research and development money required, we 
will seek authority from the Congress to support that research and 
development effort. 

We also have said that if in their opinion they want a waiver of 
fuel charges for a period of years as provided under the law, we 
would seek authority from the Congress to grant such a waiver of 
fuel charges. 

Mr. Pinion. Off the record. 

(Discussion off the record. ) 

Mr. McConr. California comes up because this happens to be a 
relatively high cost fuel area. Unquestionably it was brought to the 
attention of some of you that California power interests are seeking 
authority from the Federal Power Commission to pipe gas down from 
Alberta, Canada, to San Francisco city gates for power purposes to 
meet their fuel needs, and this is pitta expensive gas when they 
amortize the pipeline and the investment that goes in it and so forth. 
In the southern part of the United States there is more and more gas 
being purchased in the Texas field and piped to California. So Cali- 
fornia is beginning to become a have-not area from the fuel stand- 








103 


point. ‘That is why that State comes so predominantly in the think- 
ing at this present time. 

Mr. Pinzon. If you read some of the figures on the development of 
hydropower in that area, you would realize that there is an awful lot 
of money goes into hydropower there. But thank you very much, 
Mr. Chairman. 

Mr. Cannon. Off the record. 

( Discussion off the record. ) 


Raw MarertAts ProGgrRaAM 


Mr. Cannon. Taking up the budget, you are requesting $630 mil- 
lion for the raw ma terials program. We shall insert in the record 
pages 14 through 31 of the justification. 


Raw MATERIALS PROoGRAM—OPERATING COSTS 


Program statement 
Estimate fiscal year 1961 : _=-.--=-— $650, 000,000 
Estimate fiscal year 1960_ = __ 728, 646, 000 


Decrease__ Se 7 ae, 98, 646, 000 


Uranium concentrate procurement in fiscal year 1961 is estimated at 31,823 
tons compared with estimated fiscal year 1960 procurement of 35,504 tons. 
Uranium concentrate costs, budgeted in the amount of $619.9 million for fiscal 
year 1961, comprise 98 percent of total program costs. The average price per 
pound of $9.77 estimated for fiscal year 1961 is moderately lower than the 
estimated $10.09 for fiscal year 1960. 

The total budgeted tonnage of uranium concentrates in fiscal year 1961 of 
51,823 tons represents a decrease of 3,481 from the estimated receipts of 35,304 
tons in fiscal year 1960. This decrease of 9.9 percent is expected to result 
mainly from domestic and Canadian deferrals. In the case of domestic pro- 
duction, it is estimated that some 1,300 tons previously scheduled for delivery 
in fiscal year 1961 will be deferred until after fiscal year 1962. The estimate 
of Canadian receipts in fiscal year 1961 is based on the deferral until later years 
of some 4,900 tons previously scheduled for delivery in fiscal year 1961. Although 
the greater portion of the total cost of 8630 million budgeted for the raw 
materials program in fiscal year 1961 will be incurred for uranium concentrate 
procurement, funds will also be needed for a limited resource evaluation pro- 
gram, the procurement of uranium ores, and other special materials. The 
Commission will continue to acquire at published prices limited quantities of 
domestic uranium ores which meet specifications. 

The resource evaluation program supports the uranium procurement program 
and is budgeted at $1,768,000 in fiscal year 1961. The principal element of the 
domestic program is the appraisal of privately developed uranium ore reserves 
in order to determine their eligibility under publicly announced programs. The 
foreign program provides technical guidance to foreign countries in their uranium 
resource evaluation. 

The breakdown of the estimate by category and the explanations thereof 
follow: 

Summary of estimates by category 


, 2 ‘i - 
Fiseal year Fiseal year Fiseal year 
1959, actual |1960, estimate} 1961, estimate 


Resource evaluation $1, 968, 596 $1, 980, O00 $1. 768, 000 
Procurement of source materials 703, 290, 329 726, 307, 000 628, 182, 000 
Process development 275, 794 309, 000 0 
Equipment not included in construction projects (22, 575) 50, 000 50, 000 


lotal, raw materials program : 705, 512, 144 728, 646, OOO 630, 000, 000 























1. Resource evaluation, $1,768,000 


(a) Domestic: 
Fiscal year 1959__- 
Fiscal year 1960 
Fiscal year 1961___ 


aida ies saccaaiocaghele “Eg 
sicimenos iy ee ee 
_ 1,572, 000 


The major items of work carried out under this activity are (1) the de- 
termination of ore reserves eligible for production of uranium concentrate 
under the November 24, 1958, announcement, which limited the domestic uranium 
procurement to production from ore reserves developed by that date: and (2) 
the continuing evaluation of potential resources based upon private exploration 
and development. This information on ore reserves is essential to the admin- 
istration of outstanding contracts, to the negotiation of contract amendments and 
new contracts, and to the planning of current and future production schedules 
and capabilities. 


(hb) Foreign: 

Fiscal vear 19959 S1S7, G78 
Fiscal year 1960 196, 000 
Fiscal vear 1961__ ; 196, 000 





Fiscal vear 1961 costs provide for the salaries, quarters, and other allowances, 
travel and other costs of technical personnel participating in cooperative uranium 
evaluation programs in a number of foreign countries. In fiscal vear 1961, it 
is expected that personnel will be stationed in Brazil, Chile. and Peru but may 
make brief visits to other friendly nations throughout the world 





2. Procurement of souree materials, $628,182 000 


(a) Uranium concentrates and oxides : 
Fiscal vear 1959___- —_ : - S676, 554, 686 
Fiscal vear 1960. eae ble oe TOS, 963, 000 
Fiseal year 1961__ ee 2 


Procurement of uranium concentrates is required for production of special 
nuclear materials for military and peaceful uses of atomic energy. The estimate 
for such procurement provides for the deliveries to the Commission of uranium 
concentrates from the principal sources represented by contracts with (1) in- 
dividual private processing mill operators in the United States: (2) the Canadian 
Government; and (3) the South African government (through the Combined 
Development Agency). The uranium concentrates to be supplied to the Com- 
mission in fiscal year 1961 total 31,8283 tons as compared with 35.304 tons to be 
supplied in fiscal year 1960—a reduction of 38,481 tons. The breakdown of 
procurement by sources is set forth in the following tabulation: 






Fiscal year 1959 Fiscal year 1960 Fiscal year 1961 








Unit | Cost (in Unit | Cost (in Unit Cost (in 

Tons price thou- Tons price thou rons price | thou- 

[30s (per sands) 30s per sands) Uses (per sands) 
pound pound pound) | 








United States 15, 162 $9. 26 |$280, 701 (17,174 $8. 76 |$300, 813 (18, 433 $8.57 |%316. 075 
Canada 13, 506 10.87 | 293,619 (13, 550 11.12 | 301,377 | 9,000 11.08 | 1:9 402 
Overseas 4, 65S 11. 84 110, 299 4, 580 12. 04 110, 274 4,390 12.10 106, 238 























Total uranium concen- 
trates 33, 326 10.27 | 684,619 |35, 3 


4 10.09 | 712,464 31,823 9.77 | 621, 715 
Add: Refining costs (Can | 
ada and Belgian Congo, | 


cessing mills 11, 228 509 ‘ 4, 720 







upgrading U5 to t 6, 288 | 3,217 2. 870 
Deduct 
Usage of uranium ores 3. 124 | 1. 149 0 
Sale of uranium ores to pro | 
| 


Total, uranium con 
centrates, net a 676, 555 -| 708, 963 |_- E 619, 865 


All concentrate procurement contracts provide for a specified total tonnage 


to be delivered to the Commission during the contract period. Delivery of the 








105 


total commitment under each contract is regulated in the majority of domestic 
contracts either by limiting the quantity of uranium ores that may be fed to 
process during each 3-month period throughout the period of the contract, or by 
limiting the quantity of uranium concentrates which the Commission is required 
to purchase annually. The contract with the Canadian Government provides 
for a specified maximum tonnage to be delivered annually. By agreement in 
May 1958, a ceiling was also placed on annual South African deliveries effective 
with July 1959 deliveries. 

Since deliveries of concentrates under present contracts would be in excess 
of the currently forecast needs for fiscal year 1961 and fiscal year 1962, steps 
have been taken to reduce deliveries during this period. Negotiations have been 
initiated by the Commission with domestic concentrate producers and by the 
Canadian Government with the Canadian uranium industry to provide for con- 
tract revisions which would extend their present completion dates and would 
defer deliveries presently scheduled for fiscal years 1960, 1961, and 1962 until 
the 1962 to 1966 period. 

Based on discussions with domestic¢ contractors to date, it is estimated that a 
maximum of 1,300 tons of uranium concentrates which otherwise could have been 
delivered during fiscal vear 1961 can be deferred until after fiscal year 1962. 
The present estimate of the effect of the negotiations between the Canadian 
Government and its primary suppliers on the fiscal year 1961 deliveries of 
uranium by the Canadian Government is a reduction of some 4,900 tons which 
otherwise would have been provided under contract. It should be noted that for 
both domestic and Canadian estimates, the deferrals anticipated are based on 
preliminary negotiations. To the extent that the full deferral is not realized. 
additional amounts may be required to fund deliveries under this program. 

The following discussion of U* deliveries by major source is based on esti- 
mated total deliveries of 31,823 tons in fiscal year LOGL: 

United States: It is estimated that domestic receipts in fiscal year 1961 will be 
18.423 tons. all but 96 tons of which is estimated to be received from 26 mills in 
the western United States. These 96 tons will be produced by the remaining two 
active contractors under the phosphate program, one of which will terminate in 
fiscal year 1961. The estimate of 18,337 tons from western mills is based on de- 
liveries from current contracts, after consideration of possible deferrals, and 
from new contracts or contract extensions with domestic producers who qualify 
under the Commission’s announcements of April 2 and November 24, 1958. 

Canada: On November 6, 1959, the AEC announced a stretchout agreement 
under which the Commission’s total Canadian uranium commitments remained 
unchanged but which would permit the deferral of a portion of the currently 
scheduled deliveries of uranium until the 1962-66 period. 

Deliveries in fiscal year 1961 from the Canadian processing plants are esti- 
mated at approximately 34 percent less than the budgeted deliveries in fiscal 
year 1960. This decrease reflects the anticipated deferral to later periods of 
4.900 tons of scheduled fiscal year 1961 deliveries. Contracts will be amended 
to provide that any deliveries deferred during fiscal year 1960, 1961, and 1962 
will be delivered in years subsequent to fiscal vear 1962. 

Overseas: Total U™ procurement in fiscal year 1961 from oversea sources 
through the Combined Development Agency (a Joint United States-United King- 
dom purchasing agency) is expected to be at a slightly lower level than in fiscal 
Vvear 1960. The principal producer of overseas procurement is South Afriea. 
Additionally, the Belgian Congo, Portugal, and Australia will continue as pro- 
ducers in fiscal year 1961. The purchase of uranium concentrates from the 
Belgian Congo will be completed in fiscal year 1961. 

Average prices: The average price paid for domestic uranium concentrates 
continues to decline, reflecting new contracts and amendments based upon 
the improved metallurgy and larger capacity of the new mills, despite higher 
labor and material costs. It will be noted that in all 8 fiscal years the average 
unit price paid for U.S. uranium concentrates is lower than the average price 
paid for concentrates from foreign sources. All foreign contracts were negotiated 
several years ago and contract prices reflect grade of ore to be processed, esti- 
mated operating costs and other factors. Domestic ores give an average recovery 
of about 5 pounds of U*" per ton. Canadian ores average about 2 pounds per ton, 
and South African ores average about one-half pound per ton. In other words, 
for each ton of domestic ore mined and milled, Canada must mine and mill 
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and average of 2% tons and South Africa 10 tons to obtain the equivalent 
uranium production. 


(b) Uranium ores: 
Fiscal year 1959_- ie : : . $1, 952, 2038 
Fiscal year 1960___~-- : a. ealarie ice edie 5, 917, 000 
Fiscal year 1961 esac ; : 5, 297, 000 


The Commission is committed to purchase at published prices limited quanti- 
ties of domestic uranium ores which meet specifications. In addition, purchases 
will be necessary to provide a market for ore producers in certain areas as pro- 
vided for in the April 1958 limited expansion program as an alternative to the 
addition of new mill facilities or expansion in concentrate production to treat 
these ores. The ores will be sold to milling companies after 1962. Industry is 
buying more than 98 percent of all uranium ores mined. 

Ore procurement in the 3 fiscal years is shown in the following table: 


{Thousands omitted] 





Tons ore Price per ton Cost 


Fiscal year 1959__- bs Sg s 63, 273 | $30.85 | $1, 952 
Fiscal year 1960_........_- lee cena 2 144, 180 41.03 | 5, 917 
Fiscal year 1961 35. 60 5, 297 
| 


(c) Bonus incentive for initial production : 
Fiscal year 1959 Sa oe _. $2, 307, 007 
Fiscal year 1960___-- ica a g 2, 500, 000 
Fiscal year 1961 : 0 


The bonus incentive program terminated on March 31, 1960, 
(d) Vanadium: 
Fiscal year 1959 $3, 225, 923 
Fiscal year 1960 ieee a cated 505, 000 
Fiscal year 1961 ; 0 


Two of the Commission’s domestic unit price concentrate contractors have the 
option of disposing of the byproduct vanadium pentoxide either on the open 
market or to the Commission at a fixed contractual price per pound. This con- 
tingent liability is a contractual commitment on the part of the Commission, 
but based on the current industrial demand it is not expected that the Commis- 
sion will be required to purchase any vanadium pentoxide in either fiscal year 
1960 or fiscal year 1961. However, should the industrial market fail to absorb 
any of the vanadium production, the Commission could be required to purchase 
up to 1,560 tons costing $3,072,000 in fiscal year 1961. 

The estimated cost of $505,000 in fiscal year 1960 is to provide for the purchase 
of vanadium in mill tailings. There will, however, be no costs in fiscal year 
1961 for this item inasmuch as this provision has been eliminated from all 
contracts. 

Actual tonnage and costs in fiscal 1959 and estimates for fiscal years 1960 and 
1961 follow : 


Fiscal year 1959 Fiseal year 1960 | Fiscal year 1961 


i j - - " ated 


} Unit | Cost (in Unit | Cost (in } Unit |Cost (in 
price thou- | price thou- price thou- 
Tons | (per sands | Tons per sands | Tons per sands 
pound omit- | pound omit- pound omit- 
ted) ted ted) 


Vanadium pentoxide__- : 836 | $1.02 $1, 710 0 0 
Vanadium tailings . .| 2,441 | 3] 1,516 | 815 $0. 31 $505 
Total : 3, 226 505 
















(e) Thorium: 
Fiscal year 1959 a I eee aca ae $575, 054 
Fiscal year 1960___._.___ Sa a a aa adnmachia amie, Lebo 
Fiscal year 1961 sieueaptunies sc aseamioe oeaeeinies : ; - : ) 















Deliveries under the last thorium contract were completed in December 1959. 
No further purchases are presently contemplated. 


(f) Other special materials: 
Fiseal year 1959__- : p Se _ $18, 675, 456 
Fiscal year 1960___ eae = s &, 245, 000 
Fiscal year 1961 3, 020, 000 


This activity provides for the procurement of other special materials required 
in the Commission's production program. 
Additional information of a classified nature is presented on page 22 


3. Process development, 0. 

The principal process development activities carried on at the Raw Materials 
Development Laboratory at Winchester, Mass., were terminated at the end of 
fiscal year 1958, however, studies are continuing through fiscal year 1960 on 
the reduction or elimination of radiation hazards from uranium mills. This 
work includes development of more accurate and rapid analytical processing for 
determining the content of radioactive isotopes in mill wastes and improved 
methods for disposal of waste products. Related activities will be carried on 
under the biology and medicine program in fiscal year 1961. 

The major segments of process development costs for fiscal years 1959 and 
1960 are as follows: 















































Raw Materials Process Development Laboratory, National 
Lead C mical studies ‘ $188, 666 $309, 000 0 
Other contractors, principally domestic ores oe : 18. S10 0} 0 
Shales, Columbia University ne 38, 318 0} 0 
Total, process develowment. .. cos ec cccccnassteccdede cu 275, 794 309, 000 | 0 
4. Equipment not included in construction projects, $50,000 
Equipment for fiscal 1961 will be required principally in support of the uranium 
) concentrate and ore purchase activities including sampling and assaying for 
, payment purposes. Costs are estimated at $50,000 for fiscal year 1961. The 
following table reflects a comparison by installation of equipment costs with 
> related other operating costs in the raw materials program. 
l Fiscal year 1961 costs 
i {In thousands] 
Installation : 
Grand Junction: 
- ROTOR Orperhines 2 558 Et 55 __ $2,900 
ETN a cee LE cri : oe patie 50 
n RAW MATERIALS STOCKPILING 
Mr. Cannon. Your raw materials purchases are being substantially 
reduced in 1961 but your special nuclear material production is at 
: about the same level as this year, that is on a dollar basis, at least. 
0 This would seem to indicate that there has been stockpiling at some 
} point. What is the situation ? 


General Lurpecke. No, sir, we are not stockpiling. 

Mr. Cannon. You are not holding anything in reserve then ? 

Mr. McConr. No, there is nothing being held in reserve. All of 
the uranium oxide is being processed into the finished product. 
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Mr. Cannon. In your resources evaluation program you indicate 
that you still are busy determining production eligibility under the 
November 24, 1958 procurement announcement. How much is allo- 
cated to this function at the present t ime @ 

Mr. Jounson. Practically the entire amount there is for that pro- 
gram. 

Mr. Cannon. When will you complete it ? 

Mr. Jonson. We are still striving to complete it by the end of 1961. 
We must do it. We have received data from or requests or applica- 
tions from 2,650 properties claiming that they have ore reserves 
eligible under the November 1958 announcement. Our work has not 
proceeded as fast as we would like. We have taken care of most of the 
larger properties containing the larger reserves but we have these 
large numbers of small operations, properties, which have to be 
examined, even though they have no uranium. We have a major 
problem to meet that deadline. 

Mr. Cannon. Your foreign evaluation program continues at the 
same level of 196,000. Why is that necessary under the circumstances? 

Mr. Jounson. We are terminating the three projects underway 
now, one in Brazil, one in Peru, and one in Chile. They have been 
going for some time. We have made termination arrangements dur- 
ing the past fiscal year working with the State Department, because 
there were objections by the countries involved but the projects will 
be closed at the end of this calendar year. This was done since our 
budget was fully prepared. With the program closing at the end of 
the calendar year, and there will be some report. writing, and have the 
travel expense of bringing the personnel and families and possessions 
back to this country. I don’t think there will be much of a reduction 
as far as the 1961 budget is concerned. It would not. be significant. 
There may be some. 

ALUMINUM PROCUREMENT 


Mr. Cannon. Last year the committee directed you to work out a 
plan for filling your aluminum requirement from existing Govern- 
ment stockpiles. 

To what extent have you been able to follow that direction ? 

General Luepeckr. Mr. Chairman, after the hearing I got. in touch 
with the Director of OCDM and arrangements were worked out be- 
tween OCDM and the GSA to permit AEC to issue instructions to 
the field in October directing our operations officers as to the method 
of procurement of this aluminum. I informed your committee by 
letter on November 12, 1959 of these instructions and indicated to you 
that at that time we estimated our requirements for this particular 
material would be on the order of 5,000 pounds during 1960. Now we 
did have some requirements for aluminum, of approximately the DPA 
inventory chemical specifications, at Savannah River and Oak Ridge. 
Neither office was equipped to handle aluminum pigs as large as the 
minimum stocked in the inventory. 

In the case of Oak Ridge, we have changed the furnace openings 
and will be able to use inventory aluminum in the future. At Sa- 

vannah River, we anticipate no future requirements for inventory 
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specification material, as a result of changing to a process that does 
not require aluminum. The result is that up to now we have actually 
made no purchases under this authorization, but we anticipate a re- 
quirement for approximately 7,200 pounds, that is about 1,800 pounds 
per quarter, for the future. 

Mr. Cannon. That is during this fiscal year / 

General Lurpecke. Yes,sir. During fiscal year 1961. 

Mr. Cannon. One of our difficulties at the present time is that the 
United States has accumulated vast stockpiles of every conceivable 
material we might use in case of war. In the old days we always 
wanted to fight the next war like we fought the last war. We waited 
until war was declared and then, while France and England held the 
enemy off, we proceeded to tool up our factories and mobilize our 
armies and assemble our resources, and we beat the enemy both in 
World War I and World War II, by outproducing them. That is 
a thing of the past. We must fight the next war if war comes with 
what we have at the time. There will be no possibility of adding 
to it; the war will be over in a day or two. Over half of this large 
stockpile that has been accumulated is superfluous to even our maxi- 
mum requirements. But we are having difficulty disposing of them 
because the commercial interests do not want them put on the market 
or they want to use this as a reservoir to which they can sell of their 
material which they develop and for which there is no immediate 
market or for which the market is not satisfactory. So our problem 
now is to get rid of it. We hoped that. we could get rid of some of 
it here. 

We have this study here, from the General Manager, and he states, 
for example: 

Available requirement. The requirement data covering aluminum and alumi- 
hum basal alloys indicate that the AEC program will use only 4 percent of its 
total 1960 requirements of approximately 16,303,000 pounds in the form of 
iluminum pigs or ingots. This 4 percent, or approximately 650,000 pounds 


now, that is what we have in mind, this 650,000 pounds 


would have a dollar value of about $165,000 at current prices exclusive of trans- 
portation, handling costs, and so forth. 

Why did ODM object to a plan to have contractors draw aluminum 
from the stockpile ? 

General Lurpeckr. Mr. Chairman, I am unable to answer -that 
question this afternoon. I don’t have the papers with me. I wonder 
if could provide it for the record ? 

Mr. Cannon. You can see that it is the policy of the Congress to 
draw on these stockpiles wherever possible instead of going out and 
spending new money for supplies and leaving all this excess supply 
where it cannot be of any possible use. We want to get rid of it. We 
thought you would get rid of some of it. I am at a loss to understand 
why you did not use it. Will you let us know when your transcript 
comes back why it was not utilized and I will include these two 
statements here in the record at this point. 

General Lurpecke. | will doso. 
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(The information referred to follows:) 


U.S. Atomic Enerey Com MISSION, 
af Washington, D.C., July 8, 1959. 
Hon. CLARENCE CANNON, 
Chairman, Committee on Appropriations, 
House of Representatives. 

Dear Mr. CANNON: During the course of the recently completed hearings 
before your committee on the Commission’s fiscal year 1960 budget estimates, 
the Commission was requested to study the feasibility of procuring from GSA 
certain materials which are being stockpiled such as aluminum and copper, 
which are in excess of the stockpile goals, and to report back to your committee 
the results of this study. 

In this connection GSA was contacted to ascertain in what form these excess 
materials were available in order to determine their suitablility in meeting AEC 
needs. We were advised that the material in stockpile is in a fairly basic 
form, i.e. pigs, ingots, or their equivalent. It should be noted that AEC require- 
ments for material in this particular form are relatively minor, the bulk of our 
needs being for finished fabricated or semifabricated shapes. For example, avail- 
able AEC requirements data covering aluminum and aluminum-base alloys 
indicate that the AEC program will use only 4 percent of its total 1960 require- 
ments of approximately 16,803,000 pounds in the form of aluminum pigs or ingots, 
This 4 percent or approximately 650,000 pounds would have a dollar value of 
about $165,000 at current prices, exclusive of transportation and handling costs. 
In the case of copper and copper-base alloys, the AEC requirements are almost 
entirely composed of various finished brass-mill and wire-mill products. 

In view of the foregoing, for the Atomic Energy Commission to meet any 
of its materials requirements through use of excess stockpile materials, it would 
be necessary to make a major change in its current procurement procedures. 

Generally, at present, the Commission’s cost-type operating contractors go out 
to suppliers on a competitive-bid basis for the procurement of finished fabricated 
and semifabricated articles made of the materials under discussion. These 
suppliers of course are, in many instances, dependent upon a more primary sup- 
plier for the raw stocks, which in turn they convert into the forms called for by 
the AEC onerating contractors in their bid invitations. Therefore, if the Com- 
mission is to use excess stockpile materials the following would be required: 

(1) Proper authorization would have to be received to have excess U.S. 
national stockpile stocks made available to AEC. We have been advised that 
this requires congressional approval : 

(2) The AEC would have to pay current market prices for this material; 

(3) The AEC operating contractors, in their bid invitations would have to 
specify that the raw stocks would be Government furnished materials, and that 
bid amounts must be based on conversion costs only : 

(4) The AEC would have to assure that the materials would get from the 
stockpile locations into the hands of the successful supply bidders and pay any 
necessary Costs. 

Within the limited time available, it has been possible to assess only the high- 
lights of the problems, as outlined above, associated with the Commission utiliz- 
ing excess stockpile materials. We shall be pleased to work further with your 
staff in detailing the administrative problems involved as well as discussing 
what authorizations by Congress and the executive branch would be required 
if such a procedure were to be placed in effect. 

Sincerely yours, 
(Signed) A. R. LUEDECKE, 
General Manager. 


U.S. ATOMIC ENERGY COMMISSION, 
Washington, D.C., November 12, 1959. 
Hon. CLARENCE CANNON, 
Chairman, Committee on Appropriations, 
House of Representatives. 

Dear Mr. CANNON: House Report Nos. 685 and 772, 86th Congress, 1st session, 
issued in connection with action on the fiscal year 1960 appropriations of the 
Atomic Energy Commission, directed that procedures be implemented as rapidly 
as possible for drawing the aluminum requirements of the AEC from the Defense 
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Production Act inventory administered by the General Services Administration. 
This is to advise you of the plan for implementation of such procedures. 

The Office of Civil and Defense Mobilization, which controls the disposition of 
the DPA inventory, has authorized the General Services Administration to make 
aluminum available for direct use by AEC and the cost-type contractors that 
operate AEC facilities. However, this authorization precludes AEC from supply- 
ing DPA inventory aluminum pig, as Government-furnished material, to con- 
tractors or subcontractors that manufacture aluminum products. Under this 
authorization it is estimated that during fiscal year 1960 the Atomic Energy 
Commission will draw down from the Defense Production Act inventories ap- 
proximately 5,000 pounds of aluminum pig suitable for AKC direct use. 

AEC and GSA have developed procedures for handling orders, deliveries, and 
payments, in connection with AEC use of DPA inventory aluminum, and are 
now operating under these procedures. 

Sincerely yours, 
Dwicnt A. INK 
(For the General Manager). 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., April 27, 1960. 
Hon. CLARENCE CANNON, 
Chairman, Committee on Appropriations, 
House of Representatives. 


Dear Mr. CANNON: During the recent hearings before your committee, re- 
garding the Commission’s 1961 budget estimates, you noted that last year the 
committee directed the Atomic Energy Commission to work out a plan for filling 
its aluminum requirements from existing Government stockpiles and you asked 
to what extent we had been able to follow that direction. 

As I indicated to you in my letter of November 12, 1959, the authorization is- 
sued by the Office of Civil and Defense Mobilization would permit AEC and its 
operating contractors to withdraw aluminum from the Defense Production Act 
inventory for direct agency use. This precluded AEC from supplying DPA 
inventory aluminum pig as Government-furnished material to contractors or 
subcontractors that manufacture aluminum products. Most of our estimate of 
650,000 pounds of aluminum pigs or ingots which were referred to were for use in 
AEC plants. It was found however, upon further study, that only about 5,000 
pounds of our 1960 pig aluminum requirements could be met from the inventory 
because of the chemical specifications available in that inventory. Most of the 
650,000 pounds of pig aluminum used by AEC involves: (1) 99.99 percent 
purity aluminum, (2) aluminum silicon alloys, (8) special aluminum alloys. 
Aluminum of these sepcifications is not contained in the inventory. As a result 
of this study, we estimated that only about 5,000 pounds of our requirements 
could be met from the stockpile and we set forth this estimate in our letter to 
you of November 12. 

During the hearing, you also asked, “Why did OCDM object to a plan to have 
contractors draw aluminum from the stockpile?’ We have been informally ad- 
vised by the Office of Civil and Defense Mobilization as follows: 

“The release of aluminum from the Defense Production Act inventory for 
direct AEC use is consistent with the Government’s policy relative to the dis- 
posal of materials excess to Government needs. 

“The OCDM policy statement, DMO V-7, as revised December 10, 1959, only 
requires that Government agencies meet their requirements for materials from 
excess Government inventories when they can use these materials directly and 
in the form and quality found in the inventories. 

“The OCDM policy does not require that excess Government inventories be 
supplied to private, prime, or subcontractors for the performance of work for 
the Government. Required use of such materials in prime supply contracts, 
and especially in subcontracts, was considered to be inadvisable for several 
reasons. These reasons inelude: 

“First. to furnish Government contractors with such material would be in 
effect a disposal of material, and therefore the transaction would have to meet 
the criteria for disposal in DMO V-7, revised. These are: (@) avoidance of 
serious disruption of the usual markets of producers, processors, and con- 
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sumers: (0) avoidance of adverse effects on international interests of the 
United States: (¢) due .regard to the protection of the United States against 
avoidable loss; and (d) approval of the Departments of Interior, Commerce, 
State, Defense, and other governmental agencies concerned and consultation as 
appropriate with the industries concerned. 

“The more important reason, however, is that in almost all cases contractors 
or contractor suppliers do not use material in the pig or ingot form in which 
it is stockpiled. 

“A large proportion of Government contracts involve a primary contractor 
and one or several subcontractors. To supply prime contractors and various 
subcontractors in the procurement line with excess Government material would 
involve added complications and expenses for both the Government and the con- 
tractors for administration, transportation, and processing by additional sub- 
contractors. It would be more in the Government's interest to ‘dispose’ in the 
regular way of an equivalent amount of such material, with the Government con- 
tractor securing his material in the chemical analysis, Shape, and form in which 
he wants to use it from his usual commercial sources. 

“For the foregoing reasons, the authorization to AEC was limited to meeting 
the direct requirements of AEC for the grades and forms of aluminum that are 
in the Defense Production Act inventories.” 

As I indicated in my testimony, we have not to date made any withdrawals or 
purchased any aluminum from the DPA inventory. We have instructed our 
operations and operating contractor purchasing offices to draw AEC pig alumi- 
num reuqirements from the DPA inventory where the required specifications 
can be met. We will reaffirm the instructions and emphasize that DPA inventory 
pig aluminum is to be used to the extent that pertinent specifications and the 
OCDM authorization will permit. 

I trust you will find the foregoing a satisfactory answer to your inquiry. 

Sincerely yours, 
A. R. LUEDECKE, General Manager. 


FIVE-YEAR COST OF RAW MATERIAL PROGRAM 


Mr. Cannon. T wish you would also insert in the record a tabula- 
tion showing the budget estimate and the actual cost in the last 5 years 
of this entire raw materials program. We would like to see from year 
to vear what progress you have made in this respect, and how your 
budget estimate compares with the actual cost. 

Mr. McCartnry. We will insert that. 

(The information follows :) 


Comparison of amount available with actual cost experience 


{In millions of dollars] 


Raw materials Amount Actual cost Ditference 
available 


| 
Fiscal year: 
1955 
1956 
1957 
1958 
1959 


SpectaL NuciteaR MATERIALS 


Mr. Cannon. Under “Special nuclear materials” you are requesting 
$567,700,000, and we shall insert here pages 23 and 24. 
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(The justification is as follows:) 
SPECIAL NUCLEAR MATERIALS PROGRAM—OPERATING COSTS 


Program statement 


Estimate fiscal year 1961 : $567, 700, 000 
Estimate fiscal year 1960 563, 000, 000 


Increase 4, 700, 000 


Summary of estimates by category 


Actual, Estimate, Estimate, 
Category fiscal year fiscal year fiseal year 
1959 1960 1961 


. Procurement and production $503, 530, 919 $526, 218, 000 | $531, 968, 000 
Process development... | 37, 772, 536 | 36, 782, 000 35, 732, 000 


Total, special nuclear materials program__-__.__- 541, 303, 455 563, 000, 000 567, 700, 000 


JUSTIFICATION OF CATEGORIES 

. Procurement and production, $531,968,000 

These funds provide for the operation of Government facilities for the pro- 
duction of special nuclear and other special materials required for use in weapons 
manufacture, research, and development and in the peaceful applications of 
atomic energy. The major units of the production complex are located at Oak 
Ridge, Tenn.:; Paducah, Ky.; Portsmouth, Ohio; Hanford, Wash.; Savannah 
River, S.C.; Fernald, Ohio; and Weldon Spring, Mo. In general, there is a 
reduction in the unit cost of processing materials in the production chain. 
2. Process development, $35,732,000 

These funds provide for technical plant support assuring continuity and 
safety of operations, and development and improvement of processes and equip- 
ment utilized in producing and processing uranium feed materials, enriched U 
plutonium and other special products. The development program also assures 
attainment of production levels required to meet current AEC commitments at 
the lowest possible cost of operation. Development effort varies at each site 
in accordance with the production requirements of the sites. 


PROCESS DEVELOPMENT PROGRAM 


Mr. Cannon. Your process development program continues at 
approximately the same level. What specific achievement in improv- 
ing your operations has been realized since last year? This has been 
a year of change and I trust has been a year of progress, but what 
progress have you mi ide, and what specific achievement in improving 
your operations ? 

Mr. Quinn. We have made progress, Mr. Chairman, in most of our 
activities. As examples, in the production of enriched uranium 
55 account, we have capitalized on our development efforts by in- 
stituting a revision to the cascade improvement program which will 
utilize improved barrier in the cascades. This was a program which 
has been instituted within the past year. 

In our feed materials area, we have capitalized on this by achieving 
some reduction in our unit costs, 

Mr. Cannon. It appears now that you will process a lesser amount 
of feed materials in 1961 than in 1959 and 1960. Does this mean that 
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you are producing less weapons material than you are capable of 
producing ¢ 

(Discussion off the record.) 

Mr. Quinn. Eventually as raw materials receipts become lower, 
there will be an impact on U*** output. 

Mr. Taser. I thought you were reducing your intake because of 
quantity on hand and that therefore the cost would go down. 

Mr. Quinn. The costs that are affected by the availability of nat- 
ural uranium are the feed material costs. ‘These are costs for process- 
ing the virgin uranium into UF’, or metal, to go into our fissionable 
material production plants. Actually, in 1961 our feed material oper- 
ations costs are lower by $3.5 million than in 1960, The costs for 
UU?" are those that actually are incurred in operating the gaseous 
diffusion plants. These plants will continue to operate at essentially 
the same level as in 1960. There will be a small reduction in utilization 
of ‘nar oa 

Mr. Cannon. Are you producing at capacity? Are you turning 
out weapons material you are capable of producing / 

Mr. Quinn. At the present time, sir, we are operating our diffusion 
plants with the full amount of power available under our power 
contracts, and we are using feed material as it becomes available in the 
most economical manner. We do have programed for the second half 
of fiscal year 1961 a small reduction in cascade power. 

(Diseussion off the record.) 

Mr. Cannon. You have consumed less raw material. 

General Lurpecke. Yes, sir. We are buying less raw material in 
that year. 

Mr. Cannon. Now, you are stockpiling again ? 

General Lurprcke. No, sir; we are not stockpiling. 

Mr. Cannon. How does it happen—— 


STOCKPILE OF SECONDARY URANIUM MATERTALS 


Mr. Quinn. As far as utilization of the virgin uranium is con- 
cerned, there is a timelag between its purchase and its actually being 
fed to the gaseous diffusion plants. Some of it actually goes the route 
of the plutonium reactors and back to the diffusion plants where more 
U** is separated. In addition to this primary feed material, we also 
have a secondary feed to the diffusion plant which consists of depleted 
material that has previously been processed through the diffusion 
plants but from which the U** has not been completely strip yped. 
During periods when we have less virgin uranium available we find it 
profitable to recycle these tails and this contributes to production. 

Mr. Cannon. Well, your secondary feed material then is your stock- 
pile, is it not? 

Mr. Quryn. We certainly are keeping the depleted tails available 
for whatever use we can make of them. 

Mr. Cannon. How much of it do you now have? Have you enough 
to operate another year ? 

(Diseussion off the record.) 

Mr. Quryn. We could operate ———. It would be more expensive 
material but we still- 

Mr. Cannon. It would be more economical if you did not have to 
buy more material. 
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Mr. Quinn. That is right, but the further down we strip uranium, 
the more U** we try to take out of a ton of natural uranium, the more 
expensive it becomes. 

Mr. Cannon. Now, we are trying to get away here from a thing 
which I am not so certain you have convinced the committee is being 
obviated or eliminated. Military requirements are whatever you can 
produce and the more feed material you put through, the more you 
produce. 

Mr. Quinn. More feed will result in more production, sir. 

Mr. Cannon. You seem not to be putting it through at the rate that 
you have reached heretofore. 

Mr. Quinn. We are putting it through in the manner we find most 
economic. 

Mr. Cannon. I take for granted, then, from what you tell us, that 
you could operate another year on secondary material which you have 
inthe stockpile at this time. 

Mr. Quinn. We could operate ———— but with the reduced produc- 
tion and with higher unit cost of the production. 

Mr. Cannon. Now you could operate entirely with this secondary 
material. 

( Discussion off the record.) 

Mr. Cannon. You would save money, but you would not get the 
results 4 

Mr. Quinn. We would not save money except in the purchase of 
natural uranium. It would cost the same amount to operate the 
plant. We could continue to reprocess these tails and strip them 
down further and further, but we would get less and less out of them 
each time around. 

Mr. Cannon. Do you have to meet any deadline or are your require- 
ments whatever you produce ? 

Mr. Quinn. We have specific schedules to meet, sir. 

Mr. Cannon. Are there any questions on that? 

Mr. Taser. What do you do with these tails?) Are they the rag end 
of what you have been operating with 4 

Mr. Quinn. They are uranium in the form of UF,, which is the 
same as the feed material to the diffusion plant, but which contains 
U*> —__., 

Mr. Taper. It costs you more to process it than to buy new material ? 

Mr. Quinn. It is more expensive to extract U**® from this depleted 
material. 

Mr. Taner. The cascade operation costs are more expensive / 

Mr. Quinn. The operation is the same cost but the production rate 
is reduced by using the lower quality material. 

Mr. Taper. That means that it costs more. 

Mr. Quinn. Unit cost is higher, that is correct. 

Mr. Taser. At the same time you don’t have to pay for the purchase 
of the new uranium ore. 

Mr. Quinn. We have contractual commitments for the purchase of 
virgin uranium, sir. 

Mr. Taner. That is over quite a long period, is it not ? 

Mr. Quinn. Yes, sir. 

Mr. Taner. How long a period? 

General LuepecKe. Until the end of calendar year 1966. 
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Mr. Taser. So that you have to buy that and stockpile it anyway, 
whether you use these tails or not. 

Mr. Quinn. Yes, sir. 

Mr. Cannon. Now, you say vou have a schedule of production which 
calls for a certain amount annually. Do you also have a schedule for 
the rate of reduction of this secondar Vv material or is it to continue to 
be added to and will it increase every vear as time goes by’ Do you 
propose to continue to build a higher ani higher stockpile of secondary 
material 4 

Mr. Quinn. All the natural uranium that is fed into the production 
system, whether for plutonium or for U**, eventually ends up im the 
stockpiled tails. 

Mr. Cannon. Yes. and it is to our interests to get rid of 1t? 

Mr. Quinn. We feel that it has potential value for reuse. In other 
words, it is possible to produce U*° from this material economically, 
It is not stripped so far that it becomes noneconomic to reprocess. 

Mr. Cannon. Do - you expect to accumulate it indefinitely ? 

Mr. Quinn. We have programs underway to find other uses for 
uranium, particularly this depleted material. At the present time 
there is no substantial requirement for uranium as a chemical element 
other than in our program. 

Mr. Cannon. You have a definite study now in operation then to 
find some other 

Mr. Qurxn. We have research and development going on to find 
uses for this uranium, that is correct. 

Mr. Cannon. What is the prospect of solving that problem in the 
near future / 

Mr. Quinn. The prospect is that it is very unlikely that uses will 
be found that will use a substantial quantity of it. After all, we are 
buying some 30,000 tons a year. We know of no large-scale use for 
this material other than for possible recycling. 

Mr. Cannon. And is there prospect of developing a use or utiliza 
tion 7? 

Mr. Quinn. There is no prospect. for that quantity. It is available 
today for sale to industry if they have any use for it. It may be quite 
valuable as a shielding material i n shipping radioactive materials, 
for example. 

Mr. Cannon. Have you notified industry that it is for sale? 

Mr. Quinn. Yessir. 

Mr. Jensen. Have you made any sales ? 

Mr. Quinn. There have been some sales, small amounts. 

Mr. Jensen. What quantity ¢ 

Mr. Quinn. Mostly for nuclear uses, however. 

Mr. JENSEN. In any quantity ? 

Mr. Quixn. I do not have the figures, but blankets for reactors for 
example. I think the Detroit Edison reactor in Michigan is using 
depleted uranium asa blanket material. 


EQUIPMENT ITEM 


Mr. Cannon. Your catchall equipment item here, $22,528,000, 1s 
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by that item would be reduced. Is this like the stockpile of secondary 
material? Will we always have it or can we anticipate that eventually 
we will reduce this item ¢ 

Mr. Quinn. I think as long as we are operating our production 
plants there will be need for equipment. 

Mr. Cannon. Of this magnitude, $22 million or $23 million ¢ 

Mr. Quinn. Yes, sir; actually the plants are getting older and it is 
possible that equipment requirements could increase in the future. 

Mr. Cannon. Will you insert in the record a tabulation here show- 
ing the estimates and the actual costs for each of the last 5 years? 

Mr. Quinn. Yes, sir. 

Mr. Cannon. And will you also supply for committee use a tabula- 
tion showing the amount of uranium tails on hand at the end of each 
of the last 5 years? Please insert in the record a tabulation showing 
estimates and actual cost of each in the last 5 vears of the whole 
program. 

(The information referred to follows:) 


SPECIAL NUCLEAR MATERIALS PROGRAM EQUIPMENT 


(Compa ison of amount available with actual er perience 


In thousands of dollars] 
Fiscal year Amount Actual cost Difference 
ivailable 

1955 

1956 

1957 $15, 558 $12. 779 $2. 779 
1958 19, 361 21, 144 +1, 783 
1959 22 OOO 2), 520 1, 480 


Prior to fiscal year 1957 equipment was budgeted by type of equipment with no program identification 
under ‘‘Plant acquisition and construction.” 


Comparison of amount available with actual cost experience 


{In millions of dollars] 


Amount Actual cost Ditference 
iV il ible 


Special nuclear materials: 
Fiseal year 


1955 534. 1 435. 0 99. 1 
$56 619.1 553. 1 Hi6. 0 
1957 604.8 SSL. 6 23.2 
1958_. 594. 3 h67. 7 2th. t 
1959 570.0 541.3 28.7 


WerpNeEspAY, ApRIL 20, 1960, 
Weapons Program 
Mr. Cannon. On the weapons program we will insert page 40 


and ask you to give us a tabulation showing estimates and actual costs 
in this program for each of the last 5 years. 
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(The matter referred to follows:) 
WEAPONS PROGRAM-—OPERATING COSTS 


Program statement 


Estimate fiscal year 1961 Sage iid eects ~ S504, 000, 000 
Estimate fiscal year 1960___- 7 aed ~ 498, 100, 000 
PR en a eee : . Saree eic ac Sane, ee 


The amount requested for fiscal year 1961 reflects the estimate of funds needed 
for the development, production, storage, and surveillance of atomic weapons re- 
quired to meet military needs. 

Atomic research has continued to yield new information applicable to de- 
velopment of weapons and such data will be incorporated in the design of new 
models which will greatly enhance the capabilities of the Armed Forces. 


Comparison of amount available with actual! cost experience 


{In millions of dollars] 


Amount Actual cost Difference 
ivailable 
| | 
Weapons: | 
Fiseal year: | | 
RS z . 3 320.9 | 238. 2 | -82.7 
1956... - 271.1 | 257. 4 13.7 
1957 se . = J 29. 4 323. 3 | 23.9 
1958 mrs . rr : 452.3 433. 0) 19.3 
See booms 541.1 487.5 | — 53.6 


WEAPONS TESTS 


Mr. Cannon. Mr. McCone, there is a reference in the last column of 
the editorial page of the Washington Post about the discharge of your 
official duties. Briefly, what are the facts / 

Mr. McConr. The facts of the case are, sir, consistently throughout 
the test suspension discussions I personally and the Commission have 
taken the position that we genuinely support an effort to reach an 
agreement on test suspension providing that agreement and the 
areas of test which are suspended can be adequately and properly 
safeguarded. We have pointed out that tests below a threshold of a 
1.75 intensity indication on a seismograph, cannot be safeguarded. 
That a country such as the Soviet Union could conduct tests under that 
threshold in a clandestine manner, and we would not know that such 
tests were being carried on. 

The decision was made that in order to advance the negotiations, if, 
and provided a satisfactory treaty was reached on the suspension of 

tests above that threshold, then an extension of the moratorium by a 
unilateral declaration by the three countries would be made which for 
a period of time would permit research and development designed to 
improve the detection system, and thus either lower the threshold or 
provide means for detecting all underground nuclear tests. That 
decision having been made, the Atomic Energy Commission, and I 
personally, felt that owr responsibility was to design a research 
program to ac ‘omplish the announced purposes of this Government. 

That we have done in cooperation with the Department of Defense, 

and other agencies of Government. 
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Mr. Cannon. Members of the Commission have discussed the ques- 
tion among themselves. Have they at any time taken official action, 
that is, by unanimous agreement / 

Mr. McCone. I think that the Commissioners are unanimous in 
the position I have outlined. However, they are all here, and they 
can all express themselves, sir. 

Mr. Cannon. You have discussed this matter, and the matter has 
been discussed by you with those in charge of our international rela- 
tions. Briefly, what has been your recommendation at such con- 
ferences ¢ 

Mr. McConr. Our recommendation has been along the lines which 
I have just outlined. We have pointed out the infeasibility of the 
monitoring of all underground tests. We have repeatedly pointed 
out that while seismic improvements might be made, that the means 
of deceiving the detection system likewise would be perfected, and 
as & consequence we took a very dim view of the possibility of prop- 
erly safeguarding against all underground tests. This we have re- 
peatedly pointed out to those who are in charge of the negotiations. 

Mr. Cannon. Summing up the whole matter, you consider it in- 
expedient to enter into such agreement unless we have better assurance 
and more dependable methods of policing than seem to be provided 
in the pending negotiations ? 

Mr. McConr. Well, Mr. Chairman, the Atomic Energy Commis- 
sion must view this from the standpoint of its statutory responsibility 
and its traditional responsibility and activity which is that of being 
the Nation’s nuclear armorer with responsibility to develop atomic 
weapons and keep this country in a foremost pm in this area. 

We recognize that there are a great many other factors that bear 
on our so-called vital interest and we feel that hav ing advanced our 
position with respect to our particular statutory responsibility in an 
articulate persuasive manner, it remains to others with broader au- 
thority to make final decisions as to whether this particular situation 
is paramount to our vital interest, or whether when weighed against 
other considerations it should be subordinated. That is not our 
responsibility. It is the responsibility of others. 

Therefore, I cannot say that what I could call the action of our 
Government is inexpedient or improper. Certainly from the stand- 
point of the AEC’s responsibilities, our development program is now 
being retarded by this test suspension. 

Mr. Cannon. But you believe the possibilities of the situation are 
so serious and there is so much at stake that any agreement on the 
subject should be very carefully considered before it is entered upon. 

Mr. McConer. It sane be very carefully considered, for two reasons. 
In the first plac e, testing underground, even under the so-called thresh- 
old, will permit very dramatic and important improvements in 
weapons of all kinds. Much has been written to the effect that test- 
ing underground and under the threshold will permit only the de- 
velopment of the small tactical weapon. This, in the opinion of our 
scientists and those responsible for our weapon development, is not 
true. It is their opinion that the warheads for many of our missiles 

-can be dramatically improved in the weight-yield ratio. This 
would mean that for a given yield the future warhead would be much 
lighter and therefore the range of the missile much greater. Or con- 
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versely, for a given weight, the vield would be much greater and there- 
fore more effective. 

We have pointed out that these improvements 2 1 be made. They 
could be made by this country and they could be cas by Russia if 
they pursued testing In a clandestine manner, and we did not know 
that they were carry ine on such tests. This worries us, beenause these 
improvements are important, second only to the step from the atomic 
bomb to the hydrogen bomb. TI feel that if a country carried on a test 
program for 4 or 5 vears, and we did not. we would end up a second- 
class nuclear power, and this I do think is a risk that T do not think 
the United States should undertake. For this reason I feel that we 
must be absolutely sure that if we do enter in a test suspension agree- 
ment, that all parties should abide to it and nobody should have an 
ape tunity to cheat on it. 

Mr. Cannon. If we disregard all international questions: and com- 
pletely isolate the problem to one of scientific progress, it Is your 
opinion then that our program of research in this field is not vet com- 
plete, and there is much still to be done in research and development 
from a purely academic point of view ? 

Mr. McConr. I think that is very true, sir: ves. 

Mr. Cannon. Under those circumstances, and disregarding the in- 
ternational question, you would prefer to go ahead with your program 
of research until you have reached a more satisfactory solution of the 
many scientific problems involved ? 

Mr. Mc( ‘ONE. Yes. There are important areas to be considered. 
The first is the improvement which T have mentioned previously, and 
secondly there is the auestion of safety, of carrying on such testing as 
is necessary to prove beyond doubt that weapons are absolute lv safe. 

Mr. Cannon. In your opinion, military supremacy in the future 
will be determined largely by our developme nt and control of nuclear 
weapons ? 

Mr. McConr. It will, sir, as long as stockpiles of nuclear weapons 
remain in the hands of world powers. As long as that is true, then 
I think military supremaey will depend on nuclear supremacy. 

Mr. Cannon, Gentlemen, are there any questions 7 

Mr. McConr. Mr. Chairman, since my fellow Commissioners are 
here, IT would like to ask you to suggest that if any of them have any 
comment to make on the statements I have made that thev be per mitted 
to do so, so that the record will reflect the views of the Commission as 
al finds. 

Mr. Cannon. The suggestion of the Chairman is very much in point. 
Commissioner Graham, will you give us your views on this sub- 
ject ? 

Mr. Granam. Thank you, Mr. Chairman. You asked whether this 
has been a unanimous position of the Atomic Energy Commission. 
For my part, I can say T have supported the Chairman’s views. I 
would like to make a comment on what he did say about our statutory 
responsibility, which seems to me is also an important issue. Tf T may 
put it in words of a manufacturer, we are making a product which 
has a very import: int use to our customer, the Dep: irtment of Defense. 
Our manufacturing responsibilities go back prior to that. to ay? weap- 
ons laboratories which have to develop the concepts. Now, it is on 
this point that heretofore there has been the ability to test the de velop- 
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ment to see whether or not prudence would dictate that the Atomic 
Enerev Commission with its other hat on as a manufacturer would 
commit that weapon to production. I think this is important, Mr. 
Chairman, because we come here to you and to the Joint Committee, 
and we ask fora lot of money. 

Mr. Cannon. And you are charged with a statutory duty. 

Mr. Grauam. Yes, sir: and T don’t see how we could come here to 
you and to the Joit Committee in good faith and ask for lots of 
money unless we had assurance that it was proper for us to take the 
weapon design and then go on to manufacture it. But it extends, sir, 
in my opinion, even more seriously beyond us, and this is to the cus- 
tomer, the Department of Defense, because you in the Congress are 
also appropriating about $40 billion a year, of which a substantial part 
is for the military department to spend for the delivery vehicles. 

Now, in the future if we are unable to test, I think it would place 
the Atomie Energy Commission in a very serious position of not 
being able to say to the Joint Chiefs of Staff nor to the Secretary of 
Defense we have assurance that this weapon will fire, if necessary, 
and that it also will be safe to carry. So, Mr. Chairman, if I may say 
so, putting it in that kind of context, it is the degree of assurance which 
I think we would lack if we were not able to test underground. This 
is something which to me, having been in the manufacturing business 
at one time, is terribly important. 

Thank you for letting me make those comments on Mr. MeCone’s 
observation about our statutory responsibility. 

Mr. Cannon. I thank the gentleman. 

Commissioner Floberg, will you give us the benefit of your views 
on the subject ? 

Mr. Frosrere. The farther down the list you go, Mr. Chairman, 
the less there is to be added to what has been said, because I concur 
with what both my predecessors have said here. I would like to add 
a little twist to this presentation from my st: indpoint, however, and 
that is this: Sometimes the Atomic Energy Commission is portrayed 
is beine determined to continue the testing of we apons no matter 
what. This really is not. our position and certainly is not mine. I 
think as the Chairman has illustrated, we are not. insisting on testing 
weapons. What we are insisting on is that nobody else is testing 
weapons while we are not testing them. This is precisely the point. 
There is a school of thought whieh Savs anv agreement on the sub- 
ject of weapons testing is better than no avereement at all. With 
this IT violently disagree. T think a poor agreement on weapons 
testing or an unenforceable one is worse than no agreement at all. 
If you think of the detection system that we have talked about in 
the past, we have been talking in terms of locating a weapons test 
within an area of maybe a hundred square miles which is an area 
10 miles on a side, up to maybe 400 square miles, which is an area 
20 miles on a side. Somewhere in that area you are going to locate 
an explosion that has taken place. 

Now, assuming that the Soviet Union does not interfere with the 
people who are trying to locate a suspect weapons test in that area, 
vou can figure for youself what the chances are of locating the 
precise spot. I suppose they are better than one in a million, but 
IT am sure they are not as small as one in a thousand, assuming no 
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interference, assuming that once you do get hot, you are not obstructed 
from further investigation. This is precisely the problem that we 
are facing up to here, and it is precisely the reason why we say that 
an agreement on this subject. must be an enforceable one or it is much 
worse than no agreement. This is how I analyze this particular 
subject, Mr. Chairman. 

Mr. Cannon. In your opinion, the program of research and de- 
velopment, the area of scientific investigation is still far from. com- 
plete, there is much to be done from a scientific and academic point 
of view before you are in a position to solve many of the problems 
which are before us today. 

Mr. Fvoserc. There is no question in my mind, Mr, Chairman, that 
the progress yet to be made in this field is on a seale comparable to 
the progress which has already been made. It is not as important 
whether we make it as it is that nobody else is not making it while 
we are failing to make it. This is exactly the problem that faces us, 
T think, here. And that is why we are so concerned that any agree- 
ment must be a self-enforcing one. I must say, in underlining what 
the chairman has previously said, we recognize that the Atomic 
Energy Commission’s interest in this subject is a narrow and parochial 
one, but a very important one. We recognize that the national inter- 
est. can supersede our own interests. What we say is nobody else 
must be testing while we are not testing. 

Mr. Cannon. You have not yet been assured that that agreement 
has been reached. 

Mr. Fropnerc. Negotiations are still underway in Geneva as you 
know, Mr. Chairman. 

Mr. Cannon. Commissioner Williams, will you please give us 
your idea on this? 

Dr. Wiiu1aMms. I would only like to second the expression of re- 
sponsibility and to emphasize the importance of our duty to make sure 
that no one else is testing while we are not testing. I think that the 
key solution to it will lie in the development of detection systems 
which should be sufficiently sensitive to give us that assurance. The 
difficulty as I see it is how to get those detection systems experimen- 
tally developed in sufficient time so that we have assurance that our 
enemy has not too long a time in which he could surreptitiously per- 
form tests. I think it is our basic duty to do everything we can to 
develop those detection systems. Thank you. 

Mr. Cannon. And the Commission is now in a position from a 
purely scientific point of view to proceed with this investigation at 
the present time? 

Dr. WitrtaMs. We have such a program, yes. 

Mr. Cannon. Thank vou, Commissioner Williams. 

Commissioner Wilson ? 

Dr. Wirson. I agree with the others, Mr. Chairman, and particu- 
larly with the way Mr. Floberg puts the situ: ition, that the important 
thing is to be sure that the other people are not testing or allowed 
to go on with testing while we are forbidden. Tam reminded of the an- 
nouncement, by the Soviets some 3 months ago of a remarkable new 
weapon. They did not go into any details, but they said thev had 
perfected a remarkable new weapon. Now, how did they perfect it 
without testing it? I think they must have conducted some sort of 
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test, presumably underground tests, to be able to say that they have 
this remarkable new w eapon. Yet during that period we were still 
under the moratorium, which we had agreed to. Also, the Plowshare 
progam for the peaceful uses of atomic “explosives, while it is not sup- 
posed to be forbidden by this agreement on weapons testing, it is at 
present effectively stymied by our moratorium and this keeps us from 
getting ahead with that important line of work. 

Mr. Cannon. And testing is an indispensable phase of research 
on this problem. 

Dr. Wirson. Yes; particularly in the field of peaceful uses be- 
cause we have done much less in that area than we have in other 
areas. We have some hopes of developing very clean explosives for 
peaceful uses of explosives in digging harbors, canals, and things like 
that. But experiments are indispensable for that development. 

Mr. Cannon. The gentleman from South Carolina. 

Mr. Riwey. Mr. Chairman and gentlemen, 1 am glad to learn of 
your views in regard to this suspension of testing. I ‘personally share 
with you the concern over the suspension of these tests. I am not a 
scientist. I am a layman, but I am concerned about the safety of this 
country and I think that the development of nuclear energy is prob- 
ably the greatest deterrent to a war that we have in the making today. 
Unless we keep ahead of our potential enemy in the dev elopment of 
the effectiveness of these weapons, we are going to put ourselves in a 
vulnerable position. How long is this present. moratorium to be in 
existence? Is there any limit to it, or has that not been decided ? 

Mr. McCone. That has not been decided. 

Mr. Ritey. I gather from your remarks that it is extremely difficult, 
if not impossible, to detect some of the underground tests that some- 
one might be making. Am I right in that, or can you detect them ? 

Mr. McC, ©. You are correc ty in the opinion of our scientists, and 
Tam inclined to accept their opinion. 

Mr. Ritey. Anybody who has a light regard for their agreements 
as some people that we know about in the “world would not hesitate 
to go ahead and test further if they thought they could get by 
without being detected, in my opinion. You need not answer that. 

I believe I discussed with you last year and I would like to have you 
reiterate it today, that we have more or less just scratched the surface of 

the development. of atomic uses and atomic energy and atomic yield, 
and the development of these weapons and usages. It is a new thing, 
and I know much simpler things have taken much longer to reach the 
full usefulness and capacity of such developments. Do you agree with 
me that we have just more or less scratched the surface in this field ? 

Mr. McConr. Isthis froma military point of view / 

Mr. Rirey. Either one—amilitary and civilian usage. 


APPLICATION OF NUCLEAR ENERGY 


Mr. McConr. Yes; Iagree. The application of the nuclear weapon 
to practically all areas of military tactics and strategy has been enor- 
mously advanced in the past few years. It has been ad: apted to our air 
defense systems, as you know; to our antisubmarine warfare; to tactical 
warfare by infantry units, and soon. None of this was thought pos- 
sible a few years ago. But as science has produced weapons that have 
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been smaller and lighter and therefore more portable, these new uses 
have come into being. I would expect that there would be some fur 
ther areas where the military planners would feel that their mission 
could be better carried out by the use of nuclear devices than by con 
ventional means. In the pencotsl uses, I feel that we have only 
meen the surface. After all, it has only been 10 years, less than 10 
years, that science and industry have been working on this question of 
‘sei application of nuclear energy to the peaceful activities of life. You 
are familiar with the developments of nuclear power, the use of radio 
Isotopes in the field of medical scrence, agriculture, industry. The 
horizon is just beginning to unfold. 

Mr. Riney. There is no limit on further research into peaceful uses, 
as Lunderstand it. Youcan continue that ? 

Mr. McConr. There is no limitation on that whatever. 

Mr. Ritey. So our immediate concern is whether or not we are go 
ing to be able to keep abreast or ahead of any potential enemy in the 
deve lopment of our defense weapons. I use the term “defense” ad 
visedly bee ause we are not going to attack anybody, tut least that is 
my belief; but we do want a deterrent so that the other fellow will 
know that we cannot trust him, he cannot trespass on our rights or 
violate our rights without vetting hurt himself. 

The only Way, in my opinion, we can do that Is to keep something 
better than the other man. 

Mr. McConr. This is true, Mr. Riley. Our scientists believe that 
some progress can be made by laboratory means short of testing and 
by computations and theoretical work, but the progress would be 
insignificant as compared to the progress that a country would make 
that was carrying on testing—in a clandestine manner or otherwise. 


PEACEFUL USES 


With respect to the peaceful uses, one area, and a most important 
area, that is not proceeding now is the use of nuclear explosions for 
various developments, such as excavation, the production of oi] from 
shale and oil from tar sands, and of power and other things that the 
scientists envisage both possible and economical. 

I think it is quite interesting that studies indicate the cost. of build- 
ing a canal across the isthmus paralleling the Panama Canal; the esti- 
mated saving of doing that work by nuclear excavation rather than by 
conventional means is in the order of $2 billion. 

Mr. Ritey. And in a very short period of time, I should imagine. 

Mr. McCone. Yes. 

Mr. Riney. Thank you very much, Mr. Chairman. 

Mr. Macnvuson. Mr. Chairman. 

Mr. Cannon. The gentleman from Washington. 


FOOLPROOF INSPECTION 


Mr. Magnuson. Mr. McCone, assuming the inclination on the part 
of Russia to attempt to evade any agreement. or violate any agreement 
clandestinely, is there any real prospect of an arrangement. which 
would stand up, which would be safe? In other words, is there any 
foolproof inspection system, assuming a lack of good faith on the part 
of Russia ? 
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Mr. McCone. It is felt that for tests above the 4.75 threshota, which 
in the opinion of our scientists is the equivalent of about 20 kilotons, 
which is approximately the size of the Hiroshima bomb, with a rea 
sonable number of on-site inspections such a suspension could be safe 
vuarded, 
~ Mr. Cannon. Off the record. 

( Discussion off the record. ) 

Mir. Cannon. Back on the record. 

Mr. McConr. Now, for tests smaller than that, the purpose of the 
rese arch program W hich has been announced is to try to deve lop Ways 
and means of improving the detection system so that either that thies 
hold can be brought dow nor can be e xtineuishe d entire ly, and we can 
say that all tests can be safeguarded. 

There are two prob! els he ‘re that run counter one tothe other. One 
is the problem of liMproving the detection system by improving seis 
mology, better instrumentation, more knowledge of seismology, and 
after : ill. that is not a very developed science. The other question is 
the development of means of decei\ Ing the detection system as how 
planned or as lnproved, This is clone throu: o}) il process known as 
decoupling. 

Mr. MaGnuson. What wasthat word 4 

Mr. McCone. Decoupling, in which the power of the device which 
is exploded is removed from the surrounding earth environment, and 
therefore does not create the seismic signal that might be expected. 
Scientists believe that by placing the device in a large underground 
cavity, and it would be very large indeed, this decoup linge might be in 
the order of magnitude of.some say, as muc has300to 1. We have con 
ducted some experinents with small high explosives and have proven 
that the decoupling theory is proper and that underground explosions 
can be so placed in the underground that the seismic signal would be 
very materially less than might be expected ee wise, 

Mr. Magnuson. Assuming this threshold of 4.75, are tests within 
that or under that level useful ? 

Mr. McConer. Yes. 

Mir. MaGgnuson. In other words, could an enemy make great prog 
ress within that threshold / 

Mr. McConr. It is our opinion that they could, yes. Before you 
came in, I discussed that. It is the opinion of our weapons designers, 
our laboratory directors, that substantial progress can be made. This 
progress, as I have said previously, is applicable to practically all sizes 
of weapons. It would involve a very dramatic improvement to certain 
of our warheads — as well as the deve lopment of the small tactical] 
Weapon. 

Mr. Magnuson. So in order to be really safe in any agreement, we 
have to either lower substanti: ally or eliminate this threshold ¢ 

Mr. McConr. That is correct. 

Mr. Magnuson. That isall, Mr. Chairman. 

Mr. Cannon. Mr. Rabaut. 

Mr. Ranaut. Mr. MeCone when you used this figure of 300 to 1, do 
you mean that the ability to make the detection is reduced by that 
percentage / ; } 

_ Mr. McConr. In the opinion of the scientists what it means is that 
If an explosion of, say, 300 kilotons was decoupled in a manner which 
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they envisage as possible, then the seismic signal would be the equiva- 
lent of a 1-kiloton explosion, which was not decoupled, but was 
placed, buried in the ground. That is where this factor comes in. 
I would like to point out that this is no easy test and the cavity would 
be very large and very costly. Those who are inclined to discount the 
theory of dec oupling ‘do so not because of challenging the theory, but 
challenging the practicality and the economics of constructing such 
underground cavity. 

Mr. Ranaut. The cost of construction ? 

Mr. McConr. The cost of construction. 

Mr. Ranaut. Now, when you talk about a cavity, that could not 
be just a hidden cavity in the mountain areas. 

Mr. McConer. It would be deep underground. You would have to 
dig down. 

Mr. Ranavr. How deep, roughly ? 

Mr. McConr. Well, it depends on the size of the explosion, but it 
would be quite de ep. 

Now, there are cavities, as you know, that appear in nature, the 
salt domes and so forth. Where they are available, then the task is 
much easier. 

Dr. Witson. Even Mammoth Cave would be a good possibility. 

Mr. McConr. If such cavities are available to the Soviets in Si- 
beria, and we do not. know about that, it might be a very good place 
to conduct some of these experiments at very little expense. 

Mr. Ranaut. With the tested and reliable nuclear adaptations we 
are now stocking and will continue to stock, do we not now have an 
adequate retaliatory and deterrent force under any circumstances 
assuring continued improvement in the delivery system ? 

Mr. McConr. We have a warhead for every weapon system that 
the military — now in development. We are speaking not of the 
development of a warhead but improving that which we have de- 
veloped. This is an important since we have very advanced war- 
heads—it is not important unless the other fellow develops, goes on 
with his development. If he goes on, and we are stopped, then we 
arrive at an inferior position. The Atomic Energy Commission, I 
want to make this abundantly clear, as stated by me earlier and by 
my fellow Commissioners, is not particularly concerned about our 
relative position today or in the future provided all abide by the 
same rules. But what we are concerned about is the fact that we 
know, and there is no doubt about it, that if we stop and the Soviets 
continue testing, even under the threshold, and in a clandestine man- 
ner, they will within a period of a few years reach a position in 
nuclear superiority and we think that this is a risk that this country 
should be alert to. 

Mr. Rasavr. I am in accord with your ideas of the development of 
the bomb and the nuclear tests, that we are about half way. We 
have as far to go in the future as we have gone so far. 

Now, what is it that leads to the feeling that we can rely upon 
Russia to make an agreement of this kind and of this importance to 
us when we have had so many difficulties with her in the past? Has 
that been adequately expressed by your Commission to the agencies 
of the Government ? 

Mr. McCone. I don’t feel that that is within our province, sir. 
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Mr. Rapaur. You are one of the children of the Congress. 

Mr. McConr. That is a political matter, however. 

( Discussion off the record. ) 

Mr. Cannon. On the record. 

Mr. Ritry. Can we stop human beings from continuing to think 
and search for solutions to the problems that face us ? 

Mr. McConr. We have a good example of what the human mind 


does by research and by effort and what France has done. They 


alone and unassisted have developed the resources for nuclear capa- 
bility and have built devices and have now exploded two of them, and 
they intend to pursue this course. They have announced that they 
are going forward with their program and that they are going to 
make further tests. They have indicated some of them will be under- 
eround, and perhaps all of them will be underground. 

When I was there last week, the Minister of the Atomic Energy 
Commission went down to Corsica announcing through the news- 
papers that he and the chairman of their Chiefs of Staff, I believe, 
were looking over a site for conducting underground tests. So I 
think that is an answer to your question, Mr. Reilly. It is very diffi- 
cult to get the lid back on this Pandora’s box, I think. 

Mr. Ritry. Sometimes when you try to put the lid on, you en- 
courage people to make still greater effort. 

Mr. McConr. I will say from a philosophical standpoint I think 
we must search in every way possible to stop the proliferation of 
we apons, stop the development so that more and more countries have 
them, because I think the danger of a nuclear war with tragic conse- 
quences to all of humanity is multiplied manyfold as more nations 
attain a nuclear capability. The stopping of nuclear tests, the whole 
program is one of the reasons that it was Initiated was the though 
that if testing was brought to a halt, then development. by nations 
who do not now have nuclear capability would be brought to a halt. 
There is a certain validity in this point. I think we have to consider 
that and all other possibilities very seriously. 


NUCLEAR EXPERIMENTS IN COMMUNIST CHINA 


Mr. Cannon. In that connection, if Mr. Riley will permit, what 
are the recent newspaper reports to the effect that China is now con- 
ducting experiments of this character ¢ 

Mr. McCone. We do not know that they are, nor do we know any- 
thing—that is, I know of nothing of a weapon development program 
within China. As I said yesterday—and I was in the Dubna Labora- 
tories outside of Moscow—the director of that laboratory had just re- 
turned from a visit in China and he left me with the impression that 
they have a very substantial nuclear research program underway. 
Whether it is oriented toward weapon development or toward peace ful 
uses, we have no information. 


WEAPONS TEST 


Mr. Fronere. Could I add one other comment for the committee’s 
consideration 4 
Mr. Cannon. Yes, Commissioner Floberg. 


59 226—60— pt. 3 9 











128 


Mr. Fionerc. We have illustrated the serious consequences of the 
cessation of testing on our part accompanied by the testing on the part 
of the Soviets. A little worse is cessation of testing on our part ac- 
companied with uncertainty as to whether or not ‘the Soviets have 
discontinued testing. You can readily visualize the potential black- 
mail 4 or 5 years from now if we have been operating under a system 
in which we do not happen to have confidence as to the course which 
the Soviets have been following. I think it would be greatly to their 
advantage to keep us off balance by this uncertainty as to whether or 
not they “have been testing especially if at the present time they could 
be exploding these underground every day without our having knowl- 
edge of it. 

Mr. Cannon. Mr. Boland. 


RETALIATORY CAPACITY 


Mr. Botanp. Mr. Chairman, I want to express my regret. for having 
had to leave yesterday and today for a short while. I have not fol- 
lowed questioning as a result of it, but I assume that you have 
talked about the retaliatory power which we have. Have you indi- 
cated that it is adequate? Is it capable of destroying the soa ¢ 

Mr. McConr. I have not made any comment on that. I think i 
isa military question. 

WEAPONS STOCKPILE 


Mr. Botanp. Do you have any opinion on it with respect to our 
own nuclear stockpile ? 

Mr. McCone. Our nuclear stockpile is vast. I think the question 
of its effectiveness depends upon the effectiveness of the means of 
delivery. 

Mr. Boianp. There have been those in high places who have said 
that our retaliatory system is sufficient to destroy the enemy. You 
are familiar with those statements. You have re: ad them. 

Mr. McConr. Yes. sir. 

Mr. Boranp. They have come from fairly good authority. Would 
you say that these statements are correct ? 

Mr. McConr. I would say that those in responsible positions in 
the Department of Defense would be the proper authority for such 
statements. 

Mr. Botanp. You would know from your own knowledge or the 
Commission would know from its own knowledge what the capability 
of your particular stockpile is nuclearwise and is that capability 
sufficient to destroy the enemy ? 

Mr. McConr. The capability of the stockpile—it is sufficient. You 
see, the adequacy and the effectiveness of the delivery system is a 
question which I believe should be referred to the Department of 
Defense. 

Mr. Botanp. You are not responsible for the delivery systems. 

Mr. McConr. None whatsoever. 

Mr. Botanp. Well, outside of the delivery system do we have a 
sufficient number of reliable nuclear adaptations that are now in stock- 
pile that are capable of destroying the enemy, assuming that we have 
an adequate delivery system ? 
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Mr. McConer. Yes, we have an adequate stockpile now and it is 
building, and it is building in a manner that is i ased to new and 
different delivery systems. The question is under continual study so 
that we will be assured that at all times, as delivery systems come 
into being, that the nuclear warheads or bombs will be available in 
adequate quantity in advance of the scheduled date of readiness of 
the delivery system. 

Mr. Botanp. So you phase the adaptation of your nuclear warheads 
to the particular delivery system that comes into being? 

Mr. McCone. That is correct. 


COST OF WEAPONS TESTS 


Mr. Bouanp. If we were to continue to test, 1s there any money in 
this budget available for testing ¢ 

Mr. McConr. There is no money. 

Mr. Botanp. If we were to test how expensive would it be and how 
much more would you want ? 

Mr. McConr. That would depend, sir, on the scope of the program. 

Mr. Botanp. It would be terribly expensive; would it not? 

Mr. McConre. I don’t know that it would be terribly. It would be 
an appreciable amount of money. 

Mr. Botanp. The Eniwetok proving ground or test site is just a 
test site. 

Mr. McConr. Yes. 

Mr. Botanp. How much did it cost us last year to keep it in standby ? 
It will cost us $2 million in this budget to put it in mothballs—— 

Mr. McCone. As I testified yesterday, Mr. Boland, we were spend- 
ing in the order of $600,000 a month to maintain Eniwetok test 
grounds. In 1961 we are going to reduce that to an estimated expendi- 
ture of $2 million. This will put it practically in mothballs. The 
Nevada test site is likewise being retained in an inactive status, 
although there we have the programs of the Rover and Pluto testing 
which are reactors of different types, and that gives a certain con- 
siderable activity to the Nevada test site. 


VALUE OF TESTING 


Mr. Botanp. What I am driving at, Mr. Chairman, is this: Is there 
any real necessity for further testing of nuclear weapons? Don’t we 
have all of the knowledge that is now essential, provided we have 
a good delivery system? How much more do we learn by testing 
nuclear weapons? The big problem here, as I see it, is with respect to 
the delivery system. Why do we have to continue to test ? 

Mr. McConr. Going back to previous statements that I have made, 
and other Commissioners have made, and I think before you came in, 
we have a weapon, and a good weapon, for every weapon system now 
definitely planned by the ‘Department of Defense. It might be said 
that there is no reason to conduct further tests because there is no 
reason to further develop these weapons. However, we know that 
each one of those weapons can be very dramatically improved in 
effectiveness by further testing. 

Mr. Botanp. Only through testing ? 
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Mr. McCone. Only through testing. Any improvements without 
testing are very marginal and very questionable. Now that improve- 
ment ranges from improvements in the warheads for all of our missiles 
to the development of more effective small tactical weapons for the 
ground forces. 

This is important only in relation to what other countries are doing, 
T will repeat what I have said before and that is the Atomic Energy 
Commission is not advocating testing for merely the purpose of im- 
proving our weapons, but it is advocating testing unless we have 
safeguarded agreement so that we are sure that the Soviets are not 
improving their weapon system, because if they do and if they pursue 
testing in a clandestine manner, we are sure, and it is the opinion of 
the Commission and the opinion of our laboratories who are respon- 
sible for weapon development, that they can make such advances that 
we will become second best in this nuclear weapon field. 


RUSSIAN SECRET WEAPON 


Mr. Cannon. If the gentleman will permit, Commissioner Wilson 
alluded to the announcement made by Khrushchev a short time ago 
to the effect that they had developed a secret weapon of such a po- 
tency that it would overreach any previous development in nuclear 
weapons up to this time. Of course, you have surmised as to what 
that weapon might be, at least you have surmised in what field it might 
operate. As near as you are able to say at this time, what in your 
opinion is the character of this secret weapon which the Russian 
Premier so strongly emphasized / 

Mr. McConr. I have no opinion whatsoever on what he was talking 
about, Mr. Chairman. Commissioner Wilson was pointing out that if 
it was a nuclear device which had been dramatically improved, that 
can only be done by the conducting of tests, in our opinion. On the 
other hand, it might be some other kind of weapon. It might bea 
satellite, it might be a missile, it might be a nuclear-powered aircraft, 
or it might be a means of conducting biological warfare, it might 
be anything. Mr. Khrushchev just made this flat statement and there 
is no way of looking into his mind to see what he was talking about. 

Mr. Cannon. In your opinion, was he sincere or was he just 
bluffing ? 

Mr. McConr. I am not inclined to feel that, from the history of 
the statements of this nature that have been made by Soviet leaders, 
that they are inclined to bluff. I think the history has been that when 
they make a statement as to something that is forthcoming they 
usually perform. I recall that Molotov, I believe it was, a year or 
two before they exploded their first atomic bomb, said at the United 
Nations that the United States should not assume that they would 
long have the exclusive position. This statement was more or less 
ridiculed, but it. turned out to be right. There have been other state- 
ments made. So I am not inclined to think that he is bluffing. 

Mr. Cannon. [am inclined to agree with the Chairman and, know- 
ing that nothing the Russians promise in the way of international 
relationships seems to weigh very heavily on their conscience and that 
they keep none of their agreements, I must agree that when they have 
made a statement that they had a weapon it eventually developed that 
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they did have the weapon. Judged by that criterion, it is probable 
that they do have something particularly effective. 

Mr. McConr. That is correct. 

Mr. Cannon. But you have no idea what it is. 

Mr. McConr. No; we don’t know what it is. 

Mr. Cannon. Off the record. 

( Discussion off the record. ) 

Mr. Cannon. The gentleman from Iowa, Mr. Jensen. 


WEAPONS DEVELOPMENT 


Mr. Jensen. I have always been greatly interested in the discussion 
that has taken place this forenoon “between the members of the com- 
mitee and the members of the Atomic Energy Commission. I presume 
it can be said that the subject which has been discussed here this 
morning is possibly by far the most important that Congress and the 
American people have to deal with today. And probably it is to a 
very great degree in the _ of the Atomic Energy Commission. 
It is a difficult problem. I find myself rather at a loss to know just 
how we are going to make much progress in the field of military uses 
of the atomic bomb unless we experiment with explosions of the bomb. 
Are we at a complete standstill now so far as experiments with the 
atomic bomb are concerned, or are you carrying on minor underground 
explosions? Would you rather have that off the record ? 

Mr. McConr. No: I will answer that on the record. 

Mr. Jensen. Allright. 


EFFECT OF MORATORIUM ON TESTING 


Mr. McConre. We have now been under this moratorium for almost 
1S months. For a year or more our laboratories were enormously 
burdened with digesting the results of the very expensive test pro- 
gram of 1958, and transmitting the results of those tests into we apons. 
Starting early this year we could see that the time might come when, 
if these negotiations broke down, testing was to be resumed. This 
would require proper preparation. We assume that any further test- 
ing would be underground because if done properly, the we apon in- 
formation would develop and it would as this question of fallout, 
which is a highly emotional one, and a great deal of public fear 
has been, right or wrong, stirred up over the question. So what we 
did early this year is authorize some excavation to cut _ n the lead- 
time. We due some tunnels and shafts and so forth so thi we would 
be prepared to start a modest program of weapon deve ae nt ina 
limited amount of time should a deeision be made to proceed. This 
work has been done. Additionally, we have had our laboratories 
intensify their theoretical approaches to the question of weapon de 
velopment, and by so doing we have at least held our own. We have 
answered some problem through eae means that we otherwise 
would have answered by the very simple means of a test. 

This has all been done and been done very satisfactor) ily. 

We can pursue weapon improvement from a theoretical standpoint, 
some improvement will result from this approach. They will not be 
particularly significant. It is important, however, that we do every- 
thing that we ean. 
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VALUE OF UNDERGROUND EXPLOSION FOR FALLOUT STUDIES 


Mr. Jensen. In an underground explosion do you learn little about 
the degree of fallout ? 

Mr. McConr. There is no fallout. 

Mr. Jensen. There is no fallout in an underground explosion ? 

Mr. McConr. Properly done there is none. 

Mr. Jensen. If properly done. So you learn nothing about fallout 
in an underground explosion ¢ 

Mr. McConr. That is correct. 

Mr. Jensen. That is the point I was trying to make. The American 
people for some time were greatly concerned about this fallout prob- 
lem. I received many letters from people who were scared to death, 
They were blaming fallout for a lot of the things that had no connec- 
tion with it, but they wondered if it was caused by atomic fallout. 


PEACEFUL USES OF ATOM 


Now, going to the peaceful uses of the atom, I know, of course, of 
the great progress you have made in that field. I am happy to see 
Dr. John Lawrence here today. Dr. John Lawrence and his very 
able staff gave me almost a full day at the laboratory in Berkeley. 
I was greatly impressed and greatly encouraged by the progress being 
made there to find the cause and cure of cancer and other diseases. 
So I requested that Dr. Lawrence come here and be heard before 
this committee. It was the most encouraging thing that I have ex- 
perienced in many, many years. I talked with a lady 72 years old 
while she was on the table ready to take the treatment. She talked 
in the highest praise of Dr. Lawrence and his great staff and she told 
me that she was supposed to be dead about 6 or 8 months ago. No 
doubt she would have been had she not taken this treatment. 

Then we watched her take the treatment through a glass encasement 
and afterward when she got through the treatment, she walked down 
the steps toward us and she said, “Look at me. I am supposed to be 
dead several months ago. Look at me now, spry as a kitten.” She 
said, “I have the highest praise. I cannot praise these doctors 
enough.” 

So I asked the Doctor how many people he had treated. He said 
at that time 132, and he had helped a number of them and hurt none. 
It was a very simple treatment. I hope, Mr. Cannon, since Dr. Law- 
rence is here, and I know he is a busy man, he will have an opportunity 
to testify today. 

Mr. Cannon. Just as soon as we pass on to the last member of the 
committee. 

Mr. Jensen. Yes. I know how busy a man Dr. Lawrence is. I 
don’t want us to waste any of his time, because he really has a job 
to do out there. So I am just happy to know that he is here, and I 
am sure you are, Mr. MeCone. 

Mr. McConr. Very much so. 

Mr. Jensen. And the rest of the Commission. 
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EFFECT OF RUSSIAN SPUTNIK I 


Going back for a moment to this situation which exists in this old 
troubled world of ours, I happened to be in London with Mr. Rabaut 
when Sputnik I was fired. I was quite surprised. The people over 
there did not seem to be worried about sputnik. We came back home 
and everybody was worried to death that something was going to fall 
on their heads tomorrow morning before breakfast. That was about 
the attitude they took. Shortly ‘after that I made a talk in Seattle, 
Wash., to the State reclamation association. When I arrived in 
Seattle, the newspapers were on my doorstep. They said, “How about 
this sputnik? What do you think about it Congressman?” Many 
people had asked for a special session of Congress. 

Many people were requesting that Congress spend more money. 
They said how about it, should we have a special session, more money 
for this program? I said, “We have appropriated over 35 billion for 
the intercontinental missile and everything pertaining to that, and for 
our satellite program in this last session of Congress, and I am sure 
they cannot spend that money properly. So there is no need for a spe- 
clal session as I see it.” I said, “There is one thing I want you to re- 
member, if you don’t remember another thing I say today, and that 
is this:” There was a whole roomful of newspapermen. I said, “Re- 
member this. The forces of the Devil never have been nor ever will 
be the victors over the forces of the Cross as long as God is in his 
Heaven, and he will be there a long, long time.” 

They asked me to repeat it. It was published in the paper. I had 
people write me and say that is the most consoling thing that we have 
ieard. Now, of course, we cannot depend on the good Lord com- 
pletely because He believes people should help the mselves, but if we 
carry on in a manner that is pleasing to Almighty God in this ter- 
rible si ‘ary age of ours, we will be all right, and the ungodly enemy, 
whoever they might be, will fall by the wayside and be destroyed. 
Whether they be destroyed by fire or by power from above, that is a 
question. But of course we cannot sit idly by and expect the ungodly 
people to not do everything in their power to destroy us. That is the 
devilish attitude that we are up against today. 

So ine losing I just s say | hope the good Lord give S you folks that 
have this great job to do almost superhum: in power to carry on this 
ereat task that you have resting on your shoulders today. 

That is all, Mr. Chairman. 

Mr. Cannon. Off the record. 

( Discussion off the record.) 

Mr. Cannon. Back on the record. 

he gentleman from New York, Mr. Pillion. 


WEAPONS TESTS 


Mr. Prnuion. Mr. Chairman, I would first like to compliment each 
member of the Commission for their zeal in attempting to safeguard 
this Nation in the area of the proposed nuclear test suspensions. We 
started this discussion yesterday afternoon. Part of it was off the 
record. I hope that e verything th: at 1s said now will be on the record. 
There is a large hody of opinion in this country that would like to 
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rush this country into a peace at any price situation and T think that 
once the facts are known to the pub hie, they can make an intelligent 
decision. I don’t think the public is sufficiently aware of the pitfalls 
and the dangers of the proposed nuclear test suspension. 

Mr. Chairman, yesterday you made a statement that the present 
moratorium upon your tests has so far in your opinion, and I assume 
the opinion of the Commission, been a disadvantage to the security of 
thiscountry. Isthat your opinion, Mr. Chairman ¢ 

Mr. McConr. I think the statement I made as I recall it was that 
the test suspension has in my opinion been a greater disadvantage to 
this country than the Soviet Union. That is my opinion, yes, sir, 
for the reason that I expressed yesterday. 

Mr. Pinion. It may be that this proposed suspension not only has 
pitfalls but may prove to be almost suicidal. I wonder if we could 
explore this situation or recap it 4 

As I understand the situation, under present scientific resources 
explosions under a figure of 4.75 on the Richter testing scale would 
not be measurable or would not be susceptible to coming to your atten- 
tion, is that right ? 

Mr. McConr. Yes, sir, in the opinion of the sismologists, explosions 
smaller than that, there would be a high probability that they would 
escape detection. 

Mr. Pinii0on. That is in the order of magnitude of 20 kilotons. 

Mr. McConr. That is correct. 

Mr. Prnrioxn. Which is the Hiroshima bomb. 

Mr. McConr. Yes. When I say they would escape detection there 
would be a high probability of their escaping detection with the detec- 
tion system conceived by the experts at Geneva in the summer of 
1958. 

a Pitiion. An explosion of this magnitude would include prac- 

cally all of our missile weapons systems, is that correct ? 

he McConr. No, that is not correct. The magnitude of the explo- 
sion of our warheads for missiles, is very much larger, very much 
larger. 

Mr. Prenion. Would there be a great area of tactical oe ee in 
which an opposing power could make tests and perhaps find break- 
throughs 1 in the deve lopment of tactical we: ypons that we would not be 
able to do in the event that this suspension were agreed upon? 

Mr. McConr. In the opinion of the scientists there is an area of 
development of tactical weapons which they ie aged would be a 
very significant breakthrough. Also, obviously the present tactical 
weapon would be substantially improved, I W vould Se Ke here if ] could 
oo off the record. 

Mr. Prnnion. Certainly. Off the record, please. 

( Discussion off the record. ) 

Mr. Pinnion. If we were to assume that ee China were to be our 


opponent in the future, and we were bound by a continued nuclear 
test eS eres this mor: atorium would then Mine to the advantage 
of Red China and to the disadvantage of the United States: is that 
true ¢ 


Mr. McConr. Obvious lv if they continued. 
Mr. Prnvion. That is right, and we would be stopped. We would 
be frozen. 
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NEED FOR ALL POWERS TO AGREE 


Mr. McConr. That is right. As I said yesterday, the hope is that 
if this agreement is reached, then the three powers joining the agree- 
ment, Ri ussia, the United States, and Great Britain, would influence 
other states to come In. 

Mr. Priiion. That is not today the present condition or restriction 
upon the proposed moratorium, is it? 

Mr. McConr. No, that is not a condition. The condition of the 
present moratorium applies to the three negotiating powers. 

Mr. Pinition. So if the three powers were to agree to test suspension 
and Red China was not a party to it, then certainly this agreement 
would be to the disadvantage of the United States with respect to a 
possible aggression on the part of Red China. 

Mr. McConr. Red China has to be dealt with in some way to make 
this effective. 

Mr. Pintion. That is right. Now, let us assume that Russia and 
Red China are working in close cooperation, coordination, exchanging 
sclentists, and also exchanging weapons and the testing of weapons. 
Then again in that even if we were bound by a nuclear test ban, it 
would work to the disadvantage of the United States. Is that correct, 
Mr. Chairman ? 

Mr. McConr. That is correct if Red China were not brought into it. 

Mr. Pinition. Now, can anyone here assure this committee that the 
United States is on a par or ahead of the Soviet in this type of weapon 
that would be banned, that is, the present system of weapons, missiles, 
or others, that we are ahead of the Soviets today’ Can anyone 
assure us of that? What I am trying to bring out, Mr. Chairman, is 
this: If Russia is ahead of us today with a superior weapons system 
and we stop our testing and they stop their testing. then we are at 
a disadvantage, is that right. We have frozen two systems in which 
they have a superior system. Certainly if we are unable to detect 
further testing on their part, the uncertainty, as Commissioner Flo- 
berg has stated, itself would be a tremendous weapon for blackmail 
of this country. We would be in ignorance of what tl ey are doing. 
Are you in agreement with that? I think Mr. Floberg made that 
Statement, 1 would like to reiterate it for the record so that the 
public ean be made aware of the pitfalls and dangers so that we do 
not rush sien into any ape Ol treaty that a certain portion ot 
public opinion might want at the time. 

Mr. MceConre. I think in connection with your statement it is my 
conviction that at this point m time we are well ahead of the Soviets 
In W pee technology, in the devices that we have developed. It 1s 
ali ‘ttl dif icult, of course, to know exactly where they are. I think 
it Is safe to say that our scientists believe that we are well ahead of 
them at this point. This is in nuclear technology and the resultant 
weapon, itself. 

I think 1 t is likewis e admitted at this point that in the de livery SYS- 
tem as rept as by the intercontinental ballistic missile, for reasons 
which your committee well understands and which are quite beyond 
the province of the Atomic ene rev Commission, the evidence is that 
they are ahead at this point. However, we have made very significant 
udlvances in our delivery systems and likewise we have a variety of 











136 


means or facilities which are thought by the military to be dependable 
and most effective, such as our long-range jet aircraft, and so forth, 


WEAPONS DEVELOPMENT 


The point is that I want to differentiate between the nuclear devel- 
opments and the weapon system. I think that the evidence will bear 
out the statement that as of now we are more advanced in weapons 
development and nuclear weapon technology than the Soviets and 
certainly any other nation. 

I would like to make one other point, Mr. Chairman. That is that 
I have spoken at various times on the question of the detection of a 
clandestine nuclear explosion. It might be more appropriate to say 
that the problem is one of detection and identification because what 
you will have if you have a detection system installed is that you 
will have many seismic signals, some very small, but there is no means 
of knowing whether that seismic signal is an earthquake, a natural 
event, or an explosion. So the problem is not only getting a signal 
but determining what that signal means. As you go down into 
smaller seismic signals you get a vastly increased number of small 
earthquakes whic h are not oneness ible from manmade events and 
this runs into thousands a year. So the problem, for the matter of 
the record, the problem is bitocthin and identification as contrasted 
with just receiving a signal on the seismograph. 

Mr. Puuiox. Mr. Chairman, talking about the delivery and the 
weapon system, the delivery of the missile depends a great deal on 
pinpointing » vour target. It is my opinion that Russia with its vast 
expanse of Siberia and Asia and Europe can disperse their launching 
pads, for instance, and other very important offensive areas or weap- 
ons over a much larger area than we can, areas that are not mapped 
the way our areas are mapped. So that when we attempt to send 
missiles into areas all around Siberia where we do not know the exact 
location in miles, et cetera, and cannot pinpoint them geographically, 
we might be at a serious disadvantage, whereas all they have to do is 
spend a quarter and they can get an accurate map here from any of 
our departments telling them exactly where many of our most. impor- 
tant targets are. The whole efficacy of a missile is dependent upon 
pinpointing the target. We not only do not know where the target 
is in Russia ; we also do not have the information they have concerning 
our very important facilities. So from that viewpoint the Soviets 
certainly have a tremendous advantage. 

Mr. McConr. This is a question on which we are not in a position 
to comment because it is a matter of military planning and beyond our 
province. 

Mr. Priiition. Now we have a tremendous stockpile of nuclear 
weapons and nuclear materials, and I assume Russia has the same. 
The gentleman from Massachusetts stated that we have the capacity to 
destroy each other probably a number of times. We will continue to 
have that capacity, continue to have those weapons even if and when 
an agreement is arrived at for the banning of nuclear tests. Here 
we are in a situation where we ban nuclear tests but we still have 
that great array of armaments on both sides to destroy each other. 
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PURPOSE OF BANNING NUCLEAR TESTS 


What is the purpose of banning nuclear tests? What is the pur- 
pose of these negotiations! I don’t understand it. 

Mr. McConr. I think the purposes are two, sir. 

Mr. Pituion. We are still left with these weapons. We still are 
left with no agreement not to use them. 

Mr. McConr. That is correct. Of course, the banning of nuclear 
tests hopefully would stop the development of nuclear weapons by 
other powers, and therefore the possible proliferation of them would 
be brought to a halt. 1 think that is the most important matter in 
the minds of the people in our Government that decided on the policy 
of pursuing this test suspension and I think this is a very valid 
objec tive. 

Mr. Pititron. May I interrupt there to say that the negotiations 
have not stopped France, 

Mr. McConsr. That is correct. 

Mr. Pituion. Nor would they, if the three powers have agreed, 
De Gaulle would not have stopped. 

Mr. McConr. He was well advanced, however, before the negotia- 
tions had started. 

The second point is the feeling that if an agreement can be reached 
in this area, then it probably opens up the approach to an agreement 
in further areas of disarmament. I think those are the two basic 
objectives being sought here. 

Mr. Pituion. Yes, but they are both based upon hope and not upon 
fact. In other words, if you knew for sure that disarmament would 
follow, then you would agree. That is not a condition to the banning 
of nuclear tests. The inclusion of Red China eventually is not a 
condition precedent to the signing of this ban. So that once we sign 

the ban, the moratorium, the tres ity, there is no guarantee that we are 
going to include Red China. There is no guarantee whatever that it 
will eventually arrive or transcend this atomic disarmament situa- 
tion so that the hy pothesis on which you are proceeding is merely 
one of hope and I ‘don’t believe in indulging in hope in dealing with 
the Soviets. 

Mr. Cannon. Off the record. 

(Discussion off the record.) 

Mr. Cannon. On the record. 

Mr. Puusnion. Thank you, Mr. Chairman. I thank the members 
of the Commission. 

Mr. Jensen. Mr. Chairman, I am happy to see Dr. John H. Law- 
rence here and hope he can testify soon as he is a busy and very 
important man in the field of cancer research. 


MepicaL AND BriotocicaL Appiicatrions or Aromic ENERGY 
WITNESS 


DR. JOHN H. LAWRENCE, RADIATION LABORATORY, UNIVERSITY 
OF CALIFORNIA 
Mr. Cannon. The Chair will recognize Dr. John H. Lawrence. 
Dr. Lawrence, will you come to the table please. 
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We are honored to have you with us. We will be glad to have you 
tell us of the work you are doing. 

Dr. Lawrence. Mr. Chairman and members of the committee, Dr. 
Dunham has asked me to say a few words about the medical and 
biological applications of atomic energy. This is a big order and I 
do not feel that I should take more than 10 or 15 minutes of your time, 
so obviously I cannot cover the subject. Moreover, if this subject 
were to be covered fully I think Dr. Dunham, Director of Biology 
and Medicine of the AEC, would be a more qualified speaker, 

On my way here this morning I saw an old friend and former co- 
worker and he reminded me that we had been working in this field 
for 25 years. It was Paul Aebersold whom I first met in the summer 
of 1935. At that time he was a young graduate student working in 
Berkeley with my brother, Ernest O. Lawrence, and I was an instrue- 
tor in medicine at Yale and went to Berkele ‘y to see what was being 
accomplished with the first cyclotron. Paul and I were soon infected 
with the excitement of the early experiments and became interested 
in the neutron rays seen in Wilson cloud chambers. Very little was 
known of the px ssible hazards of the neutron r: Lys produced by the 
cyclotron, and, remembering the history of X-ray damage to the early 
workers, this seemed an important place to start work. So, in the 
summer of 1935, we did our first experiments on the biological effects 
of neutron rays and set up safety standards for workers around 
atomic energy installations. Many rats and mice were exposed to 
neutrons that summer, and fast neutrons were found to be five times 
as damaging as X-rays. These findings prevented the occurrence of 
radiation cataracts among the early cyclotron workers whose eager 
enthusiasm needed the leavening influence of a knowledge of the new 
hazards involved. Now, of course, radiation protection measures are 
an integral part of all atomic energy research programs, and have re- 

sulted in outstanding safety records. The Atomic Energy Commis- 
sion through work extending over many years has made it possible 
for radioisotopes and sources of atomic energy to be used safely 
thoughout the country in broad programs of research in industry and 
se1ence., 

It was apparent to us in those early days that the high-energy par- 
ticles accelerated by the ¢ yi ‘lotron and the ability to produce artificial 
vad alanine provided new tools of nuclear physies and chemistry 
which could be applied to biology and medicine. This was an exciting 
prospect, for it promised and did introduce a broad new physical con- 
cept into the study of fundamental disease problems. My brother's 
deep and enduring support of research in human disease and the close 
collaboration of our physicist associates assisted us greatly as it made 
the early cyclotron and the new radioisotopes availab le to us. 

First, I shoul 1 like to spe: ak broadly of radioisotopes and tell a few 
of the early contributions of the Berkeley Labor: atories of the Atomic 
Energy Commission and then tell of the present uses we are making of 
the accelerators. Among the many new isotopes discovered in the 
Lawrence Radiation Laboratory were those which later proved to be 
the most ee int ones for medical and biological studies. These 
were C'*, CO", H®, Na**, P®?, and many others. Our enthusiastic group 
was quic k to ‘apply the many new isotopes in tracer studies in animals 
and humans, and other isotopes as they became available. 
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In 1936 we undertook the first therapeutic use of artificially pro- 
duced radioisotopes in humans. Based on previous animal studies 
showing selective deposition of radioactive phosphorus in the bone 
marrow and in leukemic tissue, we gave radioactive phosphorus to a 
patient w ith chronic leukemia. Soon after this, on the same basis, we 
gave P** to a patient with polycythemia vera. Incidentally, this pa- 
tient lived out her many remaining years to a normal lifespan. Thou- 
sands of such patients have since been treated by this method through- 
out the world. A few years later I'** was introduced here for the 
treatment of exophthalmic goiter by our late colleague, Dr. Joseph 
Hamilton. 

The use of radioactive colloids in cancer was later ushered in by two 
of our men. Colloids of chromic radiophosphate and radiogold now 
comprise the biggest shipment of isotopes from Oak Ridge, indicating 
their widespread use in the palliative treatment of cancer. Outst: ind- 
ing contributions in the use of radioisotopes for the diagnosis and 
treatment of human disease have continued to result from the biology 
and medicine program of the AEC in various installations throughout 
the United States. Large-scale inexpensive methods of produci ing 
radioisotopes in the atomic reactors have made their use in medicine a 
simple and expedient method of therapy. 

Our early interest in the effects of irradiation in the blood-forming 
system and in the treatment of blood diseases with radioisotopes led 
directly into later detailed studies of the blood and bone marrow using 
nuclear tools. These studies have been extremely productive over the 
years and have resulted in our present ability to determine the sites and 
mechanism of red blood cell formation and the fate of red cells in 
irradiation injury and disease using Fe**. A recent development of 
interest is the discovery of a hormone excreted in the urine which 
stimulates the production of red cells. This is expected to have future 
therapeutic value in treating the anemias resulting from irradiation 
and various diseases. 

A fruitful use of radioisotopes in medicine has been in the field of 
tracer studies where radioisotopes are used as biological “tags” to 
label and follow substances introduced into the human body as well 
as substances which are produced within the body itself. By tracing 
these radioactive tagged substances with various types of sensitive 
acai equipment ‘and by radiochemical determinations, a knowl- 
edge can be obtained of the functions of the human body and the 
events which occur in various diseases which had never before been 
possible. New instruments have recently been devised which enable 
us to obtain actual pictures of areas in which radioactive substances 
concentrate, such as a gamma ray camera recently developed in Berke- 
ley for taking pictures of the ‘thyroid gland. Human whole body 
counters in which -adioactivity in extremely small amounts can be 
counted under low background level conditions are r: ipidly expanding 
medical knowledge. T hese methods of trac ing, counting, and visual- 
izing radioisotopes offer one of the most promising means for defeat- 
ing the multitude of illnesses affecting man. They have already pro- 
duced a wealth of minute and detailed, though as yet incomplete, 
information which when assembled into a finished picture will give 
us the pattern of the functioning of the human body and may lead 
to improved methods of prevention : and treatment. 
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While all the work with radioisotopes was going on, we were ex- 
ploring the biological uses of high energy particles from the accel- 
erators. They offered unique possibilities, and I would like to tell how 
we have subsequently used these accelerators in two fields of research. 
The first is in cancer therapy and the second is in studying the effect 
of space radiation on the animal body and other test organisms. 

In order to explain these two projects, which we had the pleasure 
of showing Congressman Jensen when he was in Berkeley, I have 
brought along several charts. The first chart shows the remarkable 
characteristics of the high energy beam from the 184-inch synchro- 
cyclotron, which we are using in cancer therapy, and compares it with 
other forms of irradiation used in this field. ‘On the left are X-r: Lys 
with which you are all familiar. You can see that the X-rays fan 
out and disperse as they pass deep into tissue so that if you try to 
hit an area deep within the body, only a small amount of irradiation 
strikes the target. Thus, the standard 200-Kev. X-rays deliver a 
very intense dose to the surface of the skin, but only 20 to 30 percent 
penetrates to a depth of 8 inches in tissue. On the right side of 
the chart is an illustration showing the properties of the high energy 
particle beam from the evclotron. These particles have the tremen- 
dous energy of 900 million electron volts and go straight through 
tissue with very little scatter or loss of energy. These unique qual- 
ities of deep penetration and localization are the reasons we are using 
the high energy particle beam for cancer therapy. Incidentally, the 
cyclotron which produces this beam is the instrument that. made the 
first. usable amount of U** during the early part of World War II 
and resulted in the building of the calutron at Oak Ridge for the 
separation of U*** 

The type of cancer we are treating with this beam is widespread 
cancer of the breast in men and women. In some cases it can be con- 
trolled by removal of the ovaries, the adrenal gland, and the pituitary 
gland. If a person removes one or all three of these glands, he re- 
moves the hormones elaborated by these glands which keep the cancer 
growing after it has spread to the lung, bone, or other organs. When 
the source of these hormones is removed, in many instances the cancer 
will start healing up. We have used the cye maces beam in irradiating 
the pituitary glands of about 150 patients. By directing the beam to 
the side of the patient’s temple so that it passes through this little eav- 
ity within the skull containing the pituitary, we can remove the gland 
without the necessity of a surgeon opening ‘the skull, pushing back the 
brain, and removing the gland with suction or with a knife. 

Mr. Cannon. You remove the gland without surgery ? 

Dr. Lawrencr. Without surgery; yes. The second chart shows the 
procedure for pituitary irradiation. The patient is seen lying on the 
table with the beam from the 184-inch cyclotron directed at the side of 
the patient’s head. Her head is firmly held in place within a molded 
headrest and the location of the pituitary determined. Her head is 
then gently rotated in the path of the beam so that the stream of high 
energy particles always hits the pituitary with extreme accuracy. The 
procedure takes only a few minutes. We give these patients one ex- 
posure on Monday, one on Wednesday, and ‘another on Frid: ay and we 
repeat this the following week for a total of six exposures. About 6 to 
8 weeks later we have evidence that the gland has been removed and 
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ean expect that 40 percent of these patients will show a marked im- 


provement in their disease. Many of these patients are still doing well 
several years later. However, I don’t want to give you the wrong im- 
pression. This is not a solution to cancer of the breast in women or in 
men, but it has produced remarkable results in some patients. It is a 
step in the direction of the control of cancer, and it is a palliative tech- 
nique for the relief of pain and the extension of life. It is exciting to 
see the remissions that one gets in some patients, sometimes for many 
years. We feel that the treatment is worth while, and we will con- 
tinue it for a considerable period of time. We also are gaining basic 
information on the hormonal control of breast cancer by intensive 
studies of this group of patients, using radioactive steroids to follow 
their metabolism and conversions. 

This program is carried out by a team of—originally my brother, 
Ernest O. Lawrence, and later Dr. Edward MeMillan, present Direc tor 
of the Lawrence Radiation Laboratory, Dr. Cornelius Tobias, and Dr. 
James Born, who are my close associates, and others. 

Mr. Cannon. Before you leave that, off the record. 

( Discussion off the record. ) 

Mr. Cannon. On the record. 

Dr. Lawrence. The technique we have developed with our team of 
physicists, engineers, radiologists, and medical people is now being 
extended to other centers. For instance one of the men working with 
the cyclotron at Cambridge, Mass., has recently spent some time with 
us. At Cambridge they are preparing their cyclotron for the treat- 
ment of Parkinson's disease. By using this technique with a beam 
of radiation, one can produce very smal] lesions in the brain. The 
beam can be aimed very accurately so that in an animal, for instance, by 
unloading this energy in a given location you can punch out an area 
as cleanly and precisely as you could with a surgical knife. 

Parkinson’s disease, which affects a large number of people, is a 
brain disorder interfering with the person’s ability to control move- 
ments. At the present time the neurosurgeons treat some of these 

cases by surgically entering the brain and destroying certain areas 
which gives remarkable results to some of these people. In Sweden, 
the cyclotron is being used for this purpose at the present time. 

Now, to go on to another group of patients whom we are exposing 
to the cyclotron beam—diabeties who are going blind as a result of 
their disease. Diabetes causes blindness in only a small percent of 
diabetics, but this, of course, runs into many hundreds in the United 
States. Many years ago, Professor Houssay discovered that removal 
of the pituitary gland would ameliorate experimental diabetes in 
animals. We now have used the cyclotron beam to irradiate the 
pituitaries in 20 patients who were nearly blind from malignant dia- 
betes, and we are getting very encouraging results. In some patients 
having progressive partial blindness the process has been slowed down 
or stopped, and in a few there has been some improvement of vision. 

Mr. Cannon. Does it affect other symptoms of the disease or only 
the blindness ? 

Dr. Lawrence. In most of our patients it cuts down their insulin 
requirements to a fraction of the original amount, and occasionally to 
zero requirements. The pituitary, which Harvey Cushing called the 
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master gland, is a most remarkable gland because it has so many 
influences on the body. 

Mr. Rapavur. What are the effects of the removal of the pituitary 
gland ? 

Dr. Lawrence. In a man or woman beyond the childbearing age, 
there is no serious problem, but it does, of course, cause atrophy of all 
the other glands over which it exerts control, such as the ovaries, the 
gonads, and the adrenals. But, fortunately, since the discovery of 
cortisone, one can have his pituitary removed and live normally, pro- 
vided he takes cortisone and thyroid, although if he were young he 
could not have children. These people are remarkably well replaced 
with cortisone and thyroid and for that reason it is possible for the 
surgeons to remove the pituitary surgically. A man with whom 
I interned is a leading professor of neurosurgery, and he has removed 
the pituitary surgically in 350 patients with cancer or malignant dia- 
betes, as have other neurosurgeons. 

Now, I should like to go on to the space irradiation studies being 
done with another accelerator called the Hilac, which is the symbol for 
heavy ion linear accelerator. Both the Hilac and the 184-inch cyclo- 
tron mentioned earlier are used not only for studies in high energy 
physics by the physicists and the discovery of the new elements by 
the nuclear chemists but also by us for biological work. We are indeed 
fortunate to have them in Berkeley and available for our use. The 
Hilac does not accelerate the light ions like the proton or alpha 
particles from helium, but it accelerates heavier ones like the nuclei 
of carbon and neon. These accelerated ions have some of the proper- 
ties of cosmic irradiation. Interestingly enough, these particles have 
been studied intensively by several of my colleagues and again the 
chief architect of their biological effect is Dr. Tobias, who, by the 
way, is being loaned to NASA for 4 months to help them on their 
program. Because of the fact that these particles which exist in space 
can be made on the surface of the earth by the Hilac, studies on the 
effects of cosmic rays on animals can be done at ground level instead 
of sending the animals up into space. The elements that have been 
accelerated thus far in the Hilac have atomic weights up to that of 
neon, which is 20, whereas the alpha particles which we use in therapy 
have an atomic weight of only 4. 

I have a photogr: iph to show you the importance of learning the 
effects of space radiation in relation to the problem of getting man 
into space. Here is a picture of a black rat. The gray hairs seen 
were produced at the place where carbon nuclei accelerated in the 
Hilac hit the rat’s body. Asa result of this experiment, animals were 
sent into space, and upon their return to earth also were later found 
to have developed gray hairs where particles in space had struck vul- 
nerable tissue. I simply want to point out by all of this that the 
Hilac is a very powerful instrument, which has great value in study- 
ing the various aspects of radiation in space, such as the Van Allen 
belts. These studies are of great importance, first from the standpoint 
of space travel and, second, from the standpoint of shedding great 


light on the mechanism of how radiation affects tissue, since the heavy 


particle radiations have special qualities with reference to linear energy 
transfer. The accelerators located in Berkeley and other atomic 
energy installations are proving to be uniquely valuable in the ad- 
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vancement of basic biological and medical research and even in the 
field of practical therapy of cancer and other diseases. 

Now I would like to mention other activities of the Laboratory, 
without further imposing upon your time by going into a detailed 
discussion. These programs include— 

(1) Instrument development: To devise and develop new in- 
struments for the application of atomic energy to biological and 
— problems ; 

2) Nuclear investigations in fundamental human physiology 
rm human disease states ; 

(3) Analytic and metabolic studies in radiation biology at the 
subcellular level ; 

(4) Physical biochemistry of macromolecules in radiation in- 
jury, cancer, atherosclerosis, and metabolic disorders ; 

(5) Studies of the biochemical nature of radiation damage to 
the reticulo-endothelial system ; 

(6) Metabolism of lipids, lipoproteins, and proteins in various 
diseases and radiation injury ; 

(7) Hematological investigation of iron metabolism using 
radioactive iron; 

(8) Pituitary irradition (discussed above) ; 

(9) Research in radiotoxicological health hazards; 

(10) Evaluation of fallout problems with respect to humans; 

(11) Research on the bilogical effects of fission products; 

(12) Internal irradiation and hemotologcial response: The use 
of radioisotopes in investigation, diagnosis, and therapy of blood 
diseases, thyroid disease, and cancer ; 

(13) Studies on heavily ionizing particles and cosmic ray 
primaries: Space biology (discussed above) ; : 

(14) Human whole body counter: Its use in radiation acci- 
jnce and research ; 

(15) Medical accelerator design study: Investigation of basic 
requirements, physical characteristics, and cost of an accelerator 
for biological and medical radiation studies ; 

(16) Radiation chemistry: Chemical reactions induced by high 
energy irradiation in aquo-organic systems of biological im- 
portance; 

(17) Physiology and chemistry of erythropoietin: A red blood 
cell stimulating hormone; 

(18) Investigation of bone marrow transfusions in the treat- 
ment of irradiation i injury and other medical problems; 

(19) Genetic effects of radiation on mutations in drosophila; 
(20) Investigation of the long-term effects of low levels of 
radiat: i0n $ 

(21) The use of radioisotope-labeled organic compounds 
animal biochemistry ; 

(22) Organic chemistry: The synthesis and study of labeled 
organic compounds; 

(23) Plant biochemistry : Photosynthesis; 

(24) Health physics: Shielding from radiation hazards of 
accelerators ; 

(25) Biological and physiological effects of high energy par- 
ticles produced by accelerators. 
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Our future planning will continue to be carried on, as in the past, 
with constant attention to the national needs and the relation of the 
work to the other AEC laboratories. We wish to continue — 
ment and use of new experimental and theoretical tools of nucle: 
physics and chemistry and to turn them to major unsolved aiahiaie 
in ‘biology and medicine, including the radiation syndrome, cancer, 
hemopoietic disorders, and atherosclerosis. We will emphasize the 
utilization of graduate and postdoctoral fellows in research. In this 
way we can continue to add to the scientific reservoir of the country 
as we have in the past. We will also continue to aid in our country’s 
international program of cooperation on the peaceful uses of atomic 
energy by accepting outstanding scientists from foreign countries for 
research training. 

In conclusion, I should like to say that modern high-quality medi- 
cine cannot be practiced today w ithout the benefits of radioisotopes and 
nuclear radiations in the diagnosis and treatment of disease. The 
Atomic Energy Commission has been responsible for developing and 
advancing this knowledge throughout the world and in doing so has 
made an outstanding contribution to medicine in the minds of men of 
all countries. Thank you. 

Mr. Cannon. Thank you very much, Dr. Lawrence. When your 
transcript comes to you, I wish you would feel free to elaborate. 
You have taken a very short time this morning. I wish you would 
take the time to elaborate and express fully what you think should be 
included. 

Dr. Lawrence. I will be glad to do so. 

Mr. Cannon. The gentleman from Iowa, Mr. Jensen. 

Mr. Jensen. I appreciate very much Dr. Lawrence’s appearance 
here. I wish the doctor would give us a little idea, you can do it on 
the record if you wish, Doctor, when you get the transcript, of the 
number of people you have treated and the results, and if you would 

care to put any letters in, testimonial letters, from people who have 
taken your treatment, to give the committee an idea of the progress 
that you have made in this great work which you are doing so well. 

Dr. Lawrence. I will, sir. 

Mr. Botanp. Mr. Chairman, I just want to compliment the AEC 
for the appearance of Dr. Lawrence here today. I have been through 
the installation out there and it is a remarkable installation. 

Doctor, I would like to congratulate your staff. It is a tremendously 
dedicated staff. I was with Dr. Born for 1 whole day and he is a 
remarkable man, wonderful man. You are fortunate to have him out 
there. You are one of the great leaders in this field. I want to 
congratulate the university for the plant that it has and the men 
who operate it. 

Dr. Lawrence. Thank you, sir. I am very sorry that I was not 
there when you were out there. 

Mr. Cannon. The committee will stand adjourned. 
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Tuespay, Aprit 19, 1960. 


REACTOR DEVELOPMENT PROGRAM 


Mr. Cannon. We shall now take up the reactor development pro- 
gram. We will insert pages 52 through 117 here. 


REACTOR DEVELOPMENT PROGRAM—OPERATING COSTS 


Program statement 


aaa ee I Soa a enc treed ba nd sacs eeealigemren eee $436, 200, 000 
Estimate fiscal year 1000..........~........ Sl Ee REITER SS _ 889, 800, 000 


a aia sae lings vice abies snap nah Nagra ae ahaa stinat 46, 400, 000 


The reactor development program includes the development of economically 
feasible nuclear powerplants for civilian power and commercial ship application, 
Euratom program, and development of reactors and reactor systems to meet a 
wide range of military requirements. Briefly stated, the objectives in the sep- 
arate activities are: 


Increase 


Civilian power reactors 


1. To achieve safe, reliable and economically competitive production of electric 
power from reactors in high energy cost areas of the United States by 1968. 

2. To help Euratom nations and other countries effect a transition to nuclear 
power. 

3. To establish a complete and sound technological base for a future atomic 
energy industry. 


Nuclear technology and general support 


1. To provide broad support for civilian, maritime, and military reactor pro- 
grams through the development of materials, moderators, control techniques, 
separation systems, and waste disposal procedures. 

2. To develop, manufacture, and test fuel elements in order to reduce nuclear 
power costs. 


Merchant ship reactors 


1. To demonstrate the practicality of nuclear powered merchant ships. 

2. To develop nuclear propulsion systems which can compete economically 
in world commerce. 

3. To insure safe operation of nuclear powered merchant ships and their 
acceptance in world commerce. 


Military reactors 


1. To develop land-based reactor systems to meet military requirements for 
powerplants for use at remote locations and for unique military purposes, 

2. To develop nuclear propulsion plants suitable for installation in naval 
vessels ranging from small submarines to large surface ships. 

3. To develop nuclear propulsion plants for manned aircraft. 

4. To determine the feasibility of nuclear applications in missiles and satellites 
and to develop those applications deemed feasible. 

The increase of $46.4 million in fiscal year 1961 over fiscal year 1960 is broken 
down as follows: 

1. An increase of $5.7 million in the civilian power reactor program primarily 
for work associated with the cooperative arrangements program. 

2. An increase of $5.6 million in the nuclear technology and general support 
program for the turret and direct conversion work at the Los Alamos Scientific 
Laboratory and for further expansion of the fuels and materials and reactor 
component development work. 

3. A decrease of $0.4 million in the merchant ship reactor program for research 
and development on a gas cooled reactor. 

4. An increase of $31.3 million in military reactor categories for further expan- 
sion in support of Department of Defense and National Aeronautics and Space 
Administration (NASA) requirements. 
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5. An increase of $1.5 million in the Euratom program. 
6. An increase of approximately $2.7 million for equipment and operational 
services in support of the enlarged research and development effort. 


Summary of estimates by category 








| 
Act |} | Estimate 
Categor f ear | fi ye il year 
195 | LY60 1961 
1. Civilian power reactor 
Government program ‘ $84, 628,520 | $97,994,000 | $97, 900, 000 
Cooperative arrangements program } 15, 540, BS5 | 19, § 25, 400, 000 
} | } 
Subtotal } 100, 168, 705 117, 589, OOO | 123, 300, 000 
2. Euratom progran 2, O99 5000, OOO 2, 000, 000 
3. Nuclear technology and general support : } 28, 735, 758 $3, 934, 000 | 49, 500, 000 
4. Merchant ship reactor 4, 695, S51 8, 674, OOO | 8, 300, 000 
5. Army power reactor 9, 009, 951 10, 958, 000 | 15, 000, 000 
6. Naval propulsion reactors } 83, 401, 324 78, G00, OOO } 85, 000, 000 
7. Airplane propulsion reactors 66, 850, 575 62, 832, OOO | 73, 000, 000 
8. Missile propulsion reactors 34, 750, 000 43, 300, 000 
9. Auxiliary power sources | 12, 400, 000 14, 000, 000 
10. Operational services 668, 000 | 1, 000, 000 
11. Equipment 19, 495, 000 21, 800, 000 
. ' 
Total, reactor development program a 389, 800, 000 436, 200, 000 
JUSTIFICATION OF CATEGORIES 
1. Civilian power reactors, $123,300,000 
Fiscal year Fiseal year Fiscal year 
1959 1960 1961 
a) Government program | 
1) Water cooled reactors j 
(a) Shippingport plant reactor $16,7 $19, 990. 000 | $19, 000, 000 
b) Light water reactors 3 7, 000, 000 9, 500, 000 
(c) Heavy water reactors 3, 7, 000, 000 8, 000, 000 
(d) Plutonium recycle reactors ) 5, 000, 000 f, 100, 000 
2) Organic cooled reactors 2 5, 900, 000 7, 100, 000 





(3) Sodium cooled reactors 


v) Fast breeder reactors 7, 913, 234 11, 000, 000 11, 400, 000 

(4) Sodium cooled converter reactors 6, 941, 679 9, 300, 000 6, SOO, OOO 

(4) Gas cooled reactors &. 781, 607 11, 500, 000 13, 000, 000 
(5) Thermal bi eeder reactors : 19, 770, 769 &, 500, 000 5, 000, 000 
(f) Studies and evaluations 1, 035, 162 | 2, 374, 000 3, 000, 000 
(7) Reactor safety = 7, 711, 725 10, 430, 000 9, 000, 000 
Tetel....« , oe Fe ee eer 84, 628, 520 97, 994, 000 97, 900, 000 


There are four major objectives of the AEC civilian nuclear power program 
as follows: 

(a) Reduce the cost of nuclear power to levels competitive with power 
from fossil fuels in high-energy-cost areas of this country within the period 
1958-68. 

(b) Support a continuing long-range program to further reduce the cost 
of nuclear power in order to increase the economic benefits and extend 
these benefits to wider areas. 

(c) Maintain the U.S. position of leadership in the technology of nuclear 
power for civilian use. 

(d) Develop breeder type reactors to make full use of the nuclear energy 
latent in both uranium and thorium. 

In addition to these major objectives the civilian power program also is con- 
cerned with developing nuclear power for industrial applications and exploring 
varying advanced concepts to determine their application to nuclear power, and 
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where appropriate, fabricating reactor experiments. There follows the fiscal 
year 1961 program: 








Fiscal year | Fiscal year Fiscal year 
| 1959 1960 1961 

| — 
Water cooled reactors ‘ $29, 497, 811 $39, 990, 000 $43, 600, 000 
Shippingport plant reactor 7 : 16, 768, 025 19, 990, 000 | 19, 000, 000 
Research and development - - 13, 345, 187 13, 480, 000 8, 200, 000 
Fuel fabrication 1, 975, 362 3, 780, 000 9, 000, 000 
Test operations - 1, 447, 476 2, 730, 000 1, 800, 000 


The Shippingport atomic power station is this country’s first full-scale central 
station nuclear powerplant. This plant was constructed primarily to obtain 
information relative to the design, operation, and maintenance of central sta- 
tion reactor plants with the objective of advancing the technology of large pres- 
surized water reactors. The development of longer life, higher power density 
cores is a major goal in this effort. A further objective of the Shippingport proj- 
ect is to demonstrate how a large pressurized water reactor plant can be in- 
tegrated into an electrie utility’s power system and to determine the reactor 
plant’s suitability when operated as a base load station, peak load station and as 
a combination of both. 

Research and development.—Analysis and evaluation will continue during 
fiscal year 1960 on the initial Shippingport core. Development work will con- 
tinne on the physics and the thermal and mechanical design of Shippingport 
core 2. A cold critical mockup of core 2 will be performed and its power dis- 
tribution at operating temperature and cold to hot reactivity swing measured in 
the high temperature test facility. Development will be continued on natural 
uranium oxide fuel for use in plate type fuel elements for the core 2 blanket 
and on enriched oxide fuels and boron burnable poison materials for use in 
plate type elements in the seed of core 2. Present developments indicate that 
uranium oxide plate type fuel elements can be operated at higher heat fluxes 
than uranium oxide rods of practical size and can be operated to higher burnups 
than uranium zirconium alloy plates. This will permit increases in both core 
power density and core life. The development and provine out of a high per- 
formance fuel element using uranium oxide platelets should permit substantial 
reduction in fuel costs and should make a significant contribution to the con- 
tinuing development of the power reactor industry. This fuel element develop- 
ment work on the seed will include (1) extensive irradiation testing of uranium 
oxide materials with various diluents such as beryllium oxide, zirconinm oxide, 
and a combination of zirconium oxide-calcium oxide, (2) irradiation of lumped 
burnable poison materials, and (8) the post irradiation examination of these 
fuels and poisons to determine their life potential. Continued effort will be 
placed on development of techniqnes for bonding plates containing oxide fuel 
materials and improved manufacturing processes for fuel subassemblies and 
clusters. Research and development cost estimates for fiscal year 1961 are 
less than estimates for fiscal year 1960 because of the decrense in design and 
development effort on Shippingport core 2 in fiscal year 1961. However, the 
physics and metallurgical development programs and evaluation of the plant 
and core performances will continue 

Fuel fabrication.—The considerable increase in the fiscal year 1960 funding 
level over that of fiscal year 1959 in fuel fabrication requirements results from 
the beginning of Shippingport core 2 fabrication. Material for this core will be 
delivered early in fiscal year 1960. In addition, the fabrication and engineering 
of Shippingport core 1, seed 3 will commence during fiscal vear 1960. Seed 2 for 
core 1 will be completed and delivered to the site for installation during the first 
half of fiscal year 1960. The increased funding requirement for fiscal vear 1961 
resnits from concentrated effort on the fabrication of seed 3 in addition to the 
fabrication of Shippingport core 2. Seed 3 is scheduled for completion in fiscal 
year 1961. 

Operations.—The testing and operating program for Shippingport will con- 
tinne. Seed 2 will replace seed 1 in core 1 during fiscal vear 1960. During this 
refueling, blanket assemblies of core 1 will be removed for testing and analysis 
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in order to evaluate the effects of irradiation following the operation of seed 1 
These one-time refueling costs account for the higher cost estimates during 
fiscal year 1960. During fiscal year 1961 the performance of seed 2 will be 
evaluated under various operating conditions. The data obtained will be dis- 
seminated for future reference and assistance in the development of improved 
power reactors. 


Fiscal year Fiscal year Fiscal year 
1959 1960 1961] 
(b) Light water reactor $3, 970, 723 $7, 000, 000 $9, 500, 000 
Research and development 3, 370, 871 5, 800, 000 6, 900, 000 
Fuel fabricatior 10, 712 4100, O00 1, 600, 000 
Operations } 575.030 | 800, OOO 1, 000, 000 


Reactor experiment fabrication _- : . | 14,110 | 0 
| 
1 i 


The past achievements in light water reactor technology have indicated that 
this concept has a high degree of potential for achieving economically com- 
petitive nuclear power within the next 10 years. Although the basic technical 
principles of boiling water reactors have been demonstrated by operation of 
the BORAX, EBWR, and VBWR facilities, there is still need to carry out 
additional development work to improve the economics of these plants. Areas 
of development include (a@) stability limits and general operating limitations; 
(b) practical application for various types of boiling water cycles, i.e., dual 
eycle, direct cycle, indirect evcle, forced, and natural recirculation: (c) methods 
for improving cores and system performances; and (d) practical means for 
reducing overall costs. 


Research and development 
A breakdown of research and development costs is as follows: 


Fiscal year Fiscal year 
1960 1961 
Argonne National Laboratory | $2, 810,000 $3, 400, 000 
American Standard, variable moderator reactor study 600, 000 200, 000 
Combustion Engineering-General Nuclear Engineering Corp. (superheat | 800,000 | 360, 000 
General Electrie Co. (superheat) : 7 1,190, 000 1, 280, 000 
New work... i , 400, 0060 1, 660, 000 
Total. — shay — beet a 5, 800, 000 6, 900, 000 





The Argonne National Laboratory light water reactor research and develop- 
ment program purposes are twofold: (1) to provide research, developmental, 
and design support for ANIL experimental reactor projects EBWR and BORAX 
5 and (2) to advance the technology in those problem areas characteristic of 
all boiling water reactors. 

The areas of work to be continued by Argonne National Laboratory include 
the following: 

1. Theoretical and experimental stability work.—Work in this area is an 
important factor in predicting power performance limitation of boiling 
Water reactor cores. 

2. Heat engineering, including two phase pressure drops.—This involves 
the prediction of void distributions and development of methods of analysis 
and measurement and steam-water separation. 

3. Physics.—The physics of boiling reactors is more complicated than 
nonboiling reactors due to the presence of voids and the interdependency 
of voids, core hydraulics, control rod position, and power level. Mutual 
compatability of all these factors is required for an efficient and safe core 
design. 

4. Fuels, cladding, and structural matecrial.—In these areas the primary 
goals are to reduce costs, improve performance, and lower corrosion rates. 

5. Water chemistry, fuel element failure detection devices, and decor 
tamination procedures.—The increase at Argonne Laboratory in fiscal year 
1961 over fiscal year 1960 results from the additional effort required to 
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perform tests on EWBR and BORAX 5 and to analyze their operation. 
This work will also include performance of critical experiments utilizing 
plutonium fuels and determination of the effects of plutonium buildup in 
the EBWR core and the effects of using plutonium spiked fuel elements. 

Work was initiated at the end of fiscal year 1959 at American Standard to 
determine the feasibility of controlling a light-water-cooled and moderated, 
natural circulation boiling pressure tube reactor by varying the moderator 
height, which could eliminate the need for conventional control rods and drive 
mechanisms. The work, which includes theoretical analyses and critical ex- 
periments, will be completed within 18 months. The funding in fiscal year 
1960 and fiscal year 1961 is the total required to cover the above scope of 
work. 

The Combustion Engineering and General Electric Co. work initiated at the 
beginning of fiscal year 1960 and which is scheduled for completion in 30 months 
will develop experimental data and design criteria for application of nuclear 
superheat in large boiling water reactor systems. 

The present boiling water technology results in limiting steam produced to 
low quality saturated steam. Through generation of superheated steam, im- 
provements could result from increasing the overall cycle thermal efficiency 
and permitting the use of the standard turbogenerator units now employed in 
modern conventional powerplants. Accordingly, the light water reactor pro- 
gram has been expanded to include developmental work directed toward the gen- 
eration of nuclear superheated steam. 

The new work to be initiated in fiscal year 1960 contemplates research and 
development associated with process heat reactors, small water powerplants, 
additional tasks for the Bonus project and design analysis and simplification 
of reactor control systems and reactor design improvements. This work is es- 
sential for the development of specific reactor projects presently authorized or 
planned. Research and development tasks such as the following are to be per- 
formed in fiscal year 1960-fiscal year 1961 period: bulk boiling studies as they 
pertain to small size pressurized water reactor, corrosion tests on low alloy steel, 
corrosion tests on alternate cladding materials, etc. 


Fuel fabrication 
The schedule of costs for this activity is as follows: 


Fiscal year | Fiscal year 
| 1960 1961 
_ 
EBWR: 
Core 1 (spikes oe $300, 000 $100, 000 
Core 2 (full core) 0 1, 300, 000 
BORAX 5 ced a 100. 000 200, 000 
Total 40), 000 1, 609, 000 


EBWR: The fabrication of 5-foot spikes for addition to core 1 and the cost 
of recovering “cold” scrap from the original portion of core 1 are included in 
fiscal year 1960 cost estimates. The $1,300,000 in fiscal year 1961 covers a com- 
pletely new 5-foot core which will be required by the end of fiscal year 1961. 

BORAX-5: The estimates cover the fabrication and assembly of fuel elements 
required for BORAX-5. The reactor is to be completed in early fiscal year 1961. 

Operations.—The modification of EWBR and BORAX facilities initiated in 
fiscal year 1959 will be completed early in fiscal year 1961. Breakdown of the 
operating costs is as follows: 


| Fiscal year Fiscal year 
1960 1961 
| 
EBWR he eae Re kee ae ioe $500, 000 $600, 000 
TOP oe oa OE ae ee a are SY y 3 300, 000 400, 000 
PN a i TE eS ee c 800, 000 1, 000, 000 


Although neither of these facilities will be in operation during fiscal year 
1960, the costs allocated in fiscal year 1960 are required to cover the salaries 
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of operating personnel and maintenance of the facility. The fiscal year 1961 
cost increase results from placing facilities back into operation with full operat- 
ing crews. 


Fiseal year Fiscal year Fiscal year 

1959 1960 | 1961 
(c) Heavy water reactors - - pnvaghiehcpibuwn cesta) See Tee $7, 000, 000 $8, 000, 000 
Research and development siepeesiniebiceae : 3, 543, 715 | 6, 640, 000 7, 000, 000 
nt a wedeieia F <4 . 0 | 300, 000 300, 000 
Operations..-.---.. ar: st cere a 0 60, 000 700, 000 


The heavy water reactor development program is directed toward developing 
2 heavy water moderated system capable of economic operation utilizing a 
natural uranium fuel cycle. Such a fuel cycle eliminates the need for enriched 
U™ fuel. 

Research and development.—The major effort will be undertaken by E. I du 
Pont and will cover the following areas: 

(a) Physies: A large scale mockup of natural uranium cores using both 
metal and oxide fuels will be developed to determine nuclear characteristics 
such as temperature coefficients and reactivity core lifetime. 

(b) Fuel development: The objective is to develop improved methods of 
fuel fabrication compatible with low-cost fabrication techniques. This 
includes primary effort on natural metallic uranium fuel coextruded with 
zircaloy cladding and a secondary effort on natural uranium oxide fuel ele- 
ments. Fuel development work will also include testing hydraulics, ma- 
terials and nuclear performance of developed fuel elements. 

(c) Materials and components: Work will be directed toward development 
of suitable materials and components such as pressure tubes, pressure tube 
connections, seals, pumps and heat exchangers for use under power reactor 
systems using heavy water as both moderator and coolant. 

(d) Heavy water leakage control and detection: This work includes de 
veloping systems for detecting, collecting and reconstituting heavy water 
leakage. 

(e) System design evaluation: An effort will be made to evaluate overall 
D.O plant design to determine engineering means of reducing capital 
costs. Various combinations of systems and components such as pressured 
versus boiling D.O coolant and use of pressure tubes versus use of pressure 
vessel will also be evaluated. 

The Du Pont work will be complemented by use of services from Nuclear 


as 


Development Corp. of America (NDA) and Sargent & Lundy. <A cooperative 
research and development program with Canada is being developed which will 
be mutually beneficial to the programs of both countries. This program is to 


include research and development leading to the design and construction of 
specific reactors planned or to be programed in the Dominion of Canada. The 
items of work to be done by the USAEC will initially include development, design, 
fabrication and testing various components such as valves, tubing, onpower fuel- 
ing machine, heat exchangers, action burst test pressure tubes. Other tasks will 
be programed as the development, design and construction of specific reactors 
progress. 

Fuel fabrication.—The estimates cover the cost of fabricating the first fuel 
core for loading in the HWCTR. 

Operations.—The fiseal vear 1960 estimate covers preparations for the assembly 
and training of the operating crews. The increase in fiscal vear 1961 will 
result from commencement of full-scale operations of the HWCTR. 





Fiseal vear Fiseal vear Fiseal vear 
1950 10RD) 1961 
(d) Plutonium rec le reactor $5, 215. 348 = W000 6. 109, 000 
Research ( evelopment 5, 215, 348 3, 475, 000 3, 975, 000 
Fuel fabricati ia ROO, OO 725, 000 
Operations 0 725. OM 1, 400, 000 
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The plutonium reeyele program at the Commission’s Hanford Works is design 
to develop technology applicable to the use of plutonium as fuel in thermal hetero- 
geneous power reactors. Recycling plutonium will permit the use of plutonium 
produced in power reactors burning natural or slightly enriched uranium, and 
will permit the development of a reactor system capable of operating on a fuel 
cycle independent of enriched uranium feed. 

Research and development.—The research and development effort during fiscal 
year 1960 is to be directed toward (1) completion of development tasks related 
to construction of the plutonium recycle test reactor (PRTR); and (2) advance- 
ment of technology for using plutonium as fuel on a safe and optimum economic 
basis in power reactors. The PRTR will be used to test fuel elements and to 
demonstrate the feasibility and practicability of the plutonium recycling process. 
This facility is scheduled for completion during fiscal year 1961. During fiscal 
year 1960 and continuing in fiscal year 1961, work will be directed toward (1) 
the design, fabrication, and evaluation of plutonium bearing fuel elements and 
compatible uranium fuel elements; (2) study of ceramic fuel materials capable 
of operating at higher temperatures; (3) laboratory testing of irradiated fuel 
prototypes; and (4) the integration of fuel development with the separation 
process programs and the fabrication of reprocessed plutonium fuel elements. Ac- 
tivities will continue in the development of higher strength and less corrosive 
process tubes and fuel jacket tubing, with emphasis on reducing fabrication costs. 
Methods of reprocessing PRTR fuels will be developed. Development will con- 
tinue on an experimental-theoretical program which will result in reliable reac- 
tor physics formulae that can be used to predict the design and operating char- 
acteristics of a reactor operating with recycled plutonium. Inital operation in 
fiscal year 1961 of the PRTR will provide data to permit evaluation of the fuel 
materials under operating conditions. The initial beneficial occupancy of the 
plutonium fabrication pilot plant during September 1959, permitted more exten- 
sive investigations for handling and fabricating reprocessed plutonium fuel. 
Final completion of this facility in fiscal year 1961 will permit development of 
improved techniques for plutonium fuels fabrication. 

Fuel fabrication.—The estimate includes fabrication costs on both plutonium 
and uranium fuel elements required for the PRTR first fuel loading. Fabrication 
and irradiations of ceramic-Pu fuels, both spiked and uniformly enriched, will 
be initiated in fiscal year 1961. 

Operations.—During fiscal year 1960, the final hazards report and operating 
manuals will be completed and an operator training program will be conducted 
for the PRTR. Reactor operations will begin early in fiscal year 1961. Both test 
operations and maintenance operations will be carried out on a continuing basis 
and reactor performance will be analyzed. 


Fiscal vear Fiseal year | Fiseal vear 
1959 1960 1961 
2) Organie cooled reactors $2, 976, 533 $5, 900, 000 $7, 100, 000 
Research and development __. 1, 844, 951 $, 570, 000 5, 300, 000 
Frel fabrication 166, 377 370, 000 5%), 000 
Operations 965, 205 160, 00 1, 300, 000 


Organie reactors hold promise of low capital cost because the low pressure, 
noncorrosive and low radioactive characteristics of the coolant permit use of 
relatively simple and inexpensive components outside of the active core area. 
The OMRE, located at NRTS, Idaho, was designed as a minimum-cost project 
With limited scope for investigation of organic fouling and decomposition. Oper- 
ation of the OMRE has satisfactorily resolved uncertainties in these areas. 
Therefore, to fully realize the potential of organic cooled reactors, a major in- 
crease in effort is warranted to develop better organic coolants, improved fuel 
elements, more efficient modes of heat transfer, and possible alternate modera- 
tors. In addition, research and development work will be undertaken in fiscal 
year 1960 by a new contractor in support of construction of the experimental 
organic-cooled reactor (EOCR) project authorized in Public Law &6-—50. 

Research and development.—The major areas of research and development 
required on organic reactors relate to coolant technology, fuel element develop- 
ment, and heat transfer. Improvements in organic coolants can lower the 
makeup costs and improve the heat transfer. Fuel element development can 
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lower fuel costs by providing lower fabrication costs, longer irradiation times, 
and improved heat transfer characteristics. Any increase aciheved in the rate 
of heat transfer will directly reduce the unit capital cost. In addition to the 
above work, Atomics International will continue general research and develop- 
ment on process systems, advanced engineering, and components. New con- 
tractors, Monsanto Chemical Co. and California Research Corp., specializing in 
organic materials were selected in fiscal year 1959 to augment the coolant tech- 
nology research and development. Phillips Petroleum Co. is performing the 
conceptual design and associated R. & D. for the EOCR to be constructed at 
Idaho. The Fluor Corp. has been selected for final design of the HROCR and 
new contractors, not yet chosen, will construct and operate the reactor. 

The breakdown of the research and development effort by contractors is as 
follows: 


Fise ear | Fiscal year 
1960 961 
Atomics International : ; $3, 720, 000 | $4, 050, 000 
Monsanto Chemical Co - : 125, 000 | 100. 000 
California Research Corp . : epee 125, 000 100, 000 
Phillips Petroleum echikeeatacaeeas ; 100, 000 | 50, 000 
New contractor (EOCR i Rial ae at ies ——s 500, 000 | 1, 000, 000 
Total ; BN dee ae tat he 4, 570, 000 | 5, 300, 000 


| | 


Fuel fabrication.—In fiscal year 1960 and 1961 four cores for the OMRE will 
be started or completed. Core No. 3, to be fabricated in fiscal year 1960, will be 
a uranium oxide matrix stainless steel clad core. Cores numbered 4, 5, and 6 
will include a uranium alloy core, an aluminum powder metal (APM) clad 
uranium oxide core and a duplicate APM clad or a stainless steel clad core. The 
fourth core (uranium alloy) will be completed in fiscal year 1961. 

Operations.—The organic-moderated reactor experiment (OMRE) will be oper- 
ated throughout fiscal year 1960 and fiscal year 1961. The OMRE was con- 
structed for the purpose of establishing the feasibility of the concept with limited 
tacilities. In order to continue and extend the program to include determina- 
tion of basic data on radiation damage, organic reactor components, core physics, 
and heat transfer, the reactor will be modified to provide additional facilities and 
fuel handling equipment. After reactor modifications, which will require 3 
months down time early in fiscal year 1961, a new series of experiments will be 
initiated to investigate unknown and less conservative operating conditions. 
These experiments will provide engineering data necessary for the design of 
improved organic power reactors. 


Fiscal year Fiscal year Fiscal year 
1959 1960 1961 
d | 
(3) Sodium cooled reactors ll a Ua Ma Ie a a _| $14, 854, 913 $20, 300, 000 $18, 200, 000 
(a) Fast breeder reactors___.--- en ee er 7, 913, 234 11, 000, 000 11, 400, 000 
Research and development BSR ee 6, 795, 181 8, 000, 000 8, 300, 000 
Fuel fabrication Fin ee ih 618, 855 2, 300, 000 800, 000 
a a a 5 499, 198 | 700, 000 2, 300, 000 


The primary objective of the Commission’s fast-breeder program is to develop 
the technology of fast reactors to a point where they are practical for economic 
power production. Effective long-range utilization of nuclear fuels will require 
reactors that breed more fissionable material than they consume. To date, only 
fast reactors have demonstrated the ability to breed. An important phase of the 
fast reactor program is the development of a practical pyrometallurgical process 
for reprocessing fast reactor fuel. The major facilities in the fast reactor program 
are: (a) The EBR-I which is used for safety examinations and general fast 
reactor research; (b) EBR-II which is presently under construction and sched- 
uled for initial operation in December 1960, and (c) the ZPR-III now operable, 
the ZPR-VI and IX, which will be constructed for critical experiments and other 
physics tests. 
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Research and development.—The major effort at the Argonne National Labora- 
tory is on the design, development, construction, and operation of EBR-II, the 
prototype of a complete fast reactor plant for the production of power. Particular 
emphasis is being placed on the following: The development of a high-performance 
fuel element which will operate at high temperatures and permit high burnup; 
the development of suitable, large liquid metal coolant system components; and 
the development of an economical reactor complex including fuel handling, reproc- 
essing and refabrication. EBR-II will duplicate the more critical operating 
conditions anticipated in a large reactor, such as coolant temperature, heat flux, 
neutron flux, coolant velocity, and power density. Since it is fundamentally an 
experimental reactor, flexibility of operation and reactor loading are required to 
permit improvements in performance. Completion of the reactor and power 
system is scheduled for December 1960. The detailed analyses of systems per- 
formance have continued with emphasis on reliability and self-protection under 
all anticipated reactor conditions. The injection casting process for the first 
uranium loading of EBR-—II has been developed. Further irradiation tests on 
the fuel elements will continue. Of significance in the research and development 
effort are the studies undertaken by General Electric on the fast oxide breeder 
reactor concept (FOB). The objective of this program is to determine the feasi- 
bility of operating a fast breeder reactor on a fuel of mixed oxides of uranium and 
plutonium. This approach, if successful, would lower fuel cycle costs substan- 
tially. 
The breakdown of the research and development effort is as follows: 















Fiscal year Fiscal year 
1960 1961 


$8, 150, 000 
150, 000 





Nt I casa seek Oke eed hde aaa 


£ | $7, 700, 000 
Fast oxide breeder (General Electric) - -- 


300, 000 













Total 5 AR he ee gene APNE 5 OFS BR eT oe ee | 8, 000, 000 | 8, 300, COO 














Fuel fabrication.—Fabrication is expected to start in latter part of fiscal year 
1960 for core IV (plutonium) for the EBR-I. Fabrication of core I for EBR-II 
was started in early fiscal year 1960. The increase in the estimate for fiscal year 
1960 is associated with the increased effort for fabrication of core I for EBR-II in 
contemplation of scheduled “dry criticality” in December 19606. 

Operations.—The EBR-II is scheduled for “dry criticality” in December 1960, 
with commencement of power operations in October 1961. The increase in operat- 
ing costs for fiscal year 1960 is for training personnel and preparing for critical 
tests of the EBR-II. The increase in fiscal year 1961 results from full-scale 
operation of the EBR-II. The rigid Mark III core now in the EBR-I was 
designed specifically to eliminate a prompt positive power coefficient which was 
thought to be due to the bowing of the fuel rods in the nonrigid Mark II core. 
The EBR-I will be operated throughout fiscal years 1960 and 1961 with a new 
eore (core IV, plutonium loading). 








Fiscal year Fiscal year Fiscal year 
1959 1960 1961 







Sodium graphite reactors...........-..-- i ae $6, 941, 679 $9, 300, 000 $6, 800, 000 
Research and development._- an ea la ‘ 5, 367, 229 7, 900, 000 5, 300, 000 
Fuel fabrication 7 oi a aed ha < Be 264, 063 0 0 
Operations = 1, 310, 387 1, 400, 000 1, 500, 000 















Fundamentally, the Commission’s civilian power reactor program includes 
development of the SGR concept because it offers the demonstrated advantage 
of producing high grade steam (1,000° F.) from a low pressure reactor system. 

The development of the sodium cooled, graphite moderated reactor will not 
be a major effort in the short-term civilian power reactor program. While the 
concept shows a potential for achieving power costs comparable to other con- 
cepts, all foreseeable improvements are either applicable to sodium coolant for 
fast breeder reactors or result in modifications to systems looking toward a 
higher energy neutron spectrum. 
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Research and development.—The research and development program will be 
limited to experimental work associated with the operation of the SRE and de- 
velopment of advanced fuels which will contribute to reducing power costs for 
sodium cooled reactors. 

Continued analysis and evaluation of the SRE, development of improved 
fuel elements and studies on long term reactivity changes will constitute a major 
portion of the development effort in fiscal year 1960 and fiscal year 1961. Ex- 
tensive irradiation and hot cell examination of promising fuel materials will be 
conducted. Investigations of structural and component materials will be con- 
tinued to permit the attainment of more economical operation at higher per- 
formance levels. 

The general sodium components development program initiated in fiscal year 
1959 to develop improved nonnuclear components for sodium systems will con- 
tinue through fiscal year 1961 and fiscal year 1962. The improved technology 
which will result will be applicable to all sodium cooled reactors. 

The breakdown of the research and development effort is as follows: 


Fiseal year Fiseal ve 
1969 1961 


Atomics international 4 2 : $5, 600, 000 $4, 000, 000 
Sodium components development - . come , 300, 000 1, 300, 000 


Total : . us . .| 7, 900, 000 5, 300, 000 


Fuel fabrication.—A second fuel loading of thorium uranium alloy will be 
installed in the sodium reactor experiment in fiscal year 1960. No fuel fabrica- 
tion work is contemplated for fiscal year 1960 or 1961. 

Operations.—During the remaining portion of fiscal year 1960, rehabilitation 
of SRE from the faulty condition imposed by the recent fuel element failure 
shall be the major objective. Following rehabilitation of the SRE, it will be 
operated on the thorium uranium alloy core to determine the nuclear char- 
acteristies of that core and to cheek out the fuel cycle of that fuel. 


Fiscal year | Fiscal year , Fiscal year 
1959 1960 1961 


(4) Gas cooled reactors ee ee $8, 781, 607 $11, 500, 000 $13, 000, 000 


Research and development.__- ee cb otuath ae 8, 781, 607 11, 500, 000 13, 000, 000 


Extensive design and engineering studies undertaken over the past few years 
have indicated that gas cooled reactors show potential for development as eco- 
nomic power producers. Gas coolant is capable of high temperature operation 
leading to high thermal efficiency and absorbs very few neutrons making possi- 
ble systems with high neutron economy. This high neutron economy permits 
development of systems operable on natural uranium and with conversion ratios 
of about 1 on the U-Th fuel cycle (hold-own breeders). The objective of the 
gas cooled program is to investigate and as appropriate develop gas cooled sys- 
tems with the following advantageous characteristics : 

1. A high temperature-high efficiency system with high conversion ratio. 
2. A desirable system that is operable on natural uranium. 

The flexible experimental prototype gas cooled reactor (EGCR) which will be 
completed in fiscal year 1963 will be used in the development of these advanced 
systems through fuel and material tests in its several, large diameter in-pile 
loops. It will also provide experience in operation of a prototype sized helium 
cooled power reactor. 

Research and development.—Primary development effort on gas cooled sys- 
tems will be at the Oak Ridge National Laboratory. The Laboratory will em- 
phasize work on developing and testing fuels and reactor materials for the EGCR. 
In fiscal year 1960, this development program is being expanded to include 
component work for the EGCR, the assumption of responsibility for fuel and 
control rod design for the EGCR and initiation of studies on advanced fuels and 
materials. In fiscal year 1961 fuel development work for the EGCR will be 
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focused on providing specifications for purchase of the initial fuel loading. 
Work on advanced systems will be accelerated including experiments on promis- 
ing advanced fuels and materials. Fabrication of the loops for the EGCR will 
be initiated. These large loops will be used to test full scale fuel assemblies 
(fuel rod clusters) of the following advanced technology types: Be, Nb, graphite 
and ceramic claddings; UOQs, UC, UOQsBeO and UC-C fuels; and He, COs, Nz, 
etc., coolants at temperatures of 1,500° to 1,800° F. 

Kaiser-Allis Chalmers will continue development work in fiscal year 1960 and 
1961 in specific support of the EGCR. Hanford will continue research and 
development work on graphite technology and reactor physics. Construction 
on the gas loop in the plutonium recycle test reactor will be completed in fiscal 
year 1960 after which this loop will be used for in-pile graphite CO, com- 
patibility studies. The physics studies will be essentially completed by the end 
of fiscal year 1960. High flux capsule irradiation tests will be made at NRTS 
by Phillips Petroleum. 

During fiscal year 1959, Sanderson & Porter completed preliminary evaluation 
of a pebble bed powerplant. During fiscal year 1960 evaluation and develop- 
ment of this system will continue to establish its potential as a high tempera- 
ture-high conversion ratio gas cooled system. 

The breakdown of the research and development effort is as follows: 


Fiscal year 
1960 


Oak Ridge National Laboratory (R. ‘ coe $8, 250, 000 $7, 000 
Kaiser—AC (R. & D.) ‘ $3 : 1, 000, 000 | 1, 000, 000 
Fabrication of EGCR loops ‘ 3 coer 0 4, 000, 000 
Phillips Petroleum E 350, 000 300, 000 
General Electric (Hanford 5 ; ‘ a eX 1, 350, 000 350, 000 
Sanderson & Porter 550, 000 0 


Total PE - : . ce —— ah 11, 500, 000 13, 000, 000 


The increase in fiscal year 1961 is for the initiation of fabrication of the large 


loops for the EGCR. The decrease in the Hanford cost results from completion 
of fabrication of a graphite-CO,. compatability testing loop in the plutonium 
recycle reactor. 


Fiseal year ‘i Fiscal year 
1959 1961 


(5) Thermal breeder program ‘. 5 -| $19,770, 769 $8, 500, 000 $5, 000, 000 


Research and development___- 17, 920, 929 6. 500, 000 3. 500, 000 
Operation of HRE-2 debian ; . 1, 849, 840 2. 000, 000 1, 500, 000 


During fiscal year 1959 three fluid fuel reactor concepts were under active 
development. At the close of fiscal year 1959, it was determined that a transi- 
tion would be made from the fluid fuel program to a thermal breeder reactor pro- 
gram (TBRP). Under the AEC’s present program, the scope of this activity 
has been enlarged to include the evaluation of all types of thorium reactor 
Systems. 

Fertile thorium can be used in either converter or breeder reactors as a means 
of extending energy resources. The use of thorium in converters is currently 
being investigated in a number of reactor concepts which have economic promise ; 
however, considerable development work remains to be done in connection with 
the U™ fuel cycle. Development of thorium breeder reactors has been centered 
primarily on the fluid fuel systems, particularly the aqueous homogeneous 
reactor. 

In its initial phases, the thermal breeder program will be characterized by 
basic research and development work and evaluation studies to determine the 
most promising type(s) of systems for continued development. Evaluation 
studies on thermal breeders have been undertaken by a special group at ORNL, 
and are scheduled for completion by the end of fiscal year 1960. Limited R. & D. 
Will be continued on the aqueous homogeneous reactor concept. Work on the 
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molten salt reactor and the liquid metal fuel reactor concepts will be terminated 
at the end of fiscal year 1960 unless evaluation studies now under way indicate 
that the breeding potential of either of these concepts is sufficiently strong to 
warrant continuation of limited R. & D. work until final selection is made. 

A comprehensive, imparitial engineering and cost analysis will be made of 
nuclear power reactors utilizing thorium. This study will take into account 
experimental information from the second homogeneous reactor experiment 
(HRE-2) and will include comparisons of fluid fuel as well as solid fuel thorium 
breeders. It should also include an evaluation of nonbreeding, high conversion 
ratio concepts. These evaluations will indicate the economic potential of the 
various concepts as well as their effect on extending nuclear fuel resources. 


(6) Studies and Evaluations: 


Fiseal year 1959 cites toc & apa ae, Se 
Fiseal year 1960 


I I a aes inininiadinnentni naam 3, 000, 000 


The direction of any research and development program requires not only 
critical technical evaluation of the existing program and project but also ecare- 
ful planning for future programs. These activities require continuing advice 
from authorities in various fields in preparation of detailed technical studies 
and reports and performance of specific computational studies. This assistance 
is obtained from the national laboratories insofar as possible. Some informa- 
tion, such as information on specific concepts and costs, must be obtained from 
authoritative industrial contractors In addition, this program enables the 
introduction of new ideas which may eventually be more promising than those 
currently under development. The work in studies and evaluation is therefore 
generally categorized as being in three areas: 

National Laboratory Technical Assistance Groups—A nucleus of a techni- 
“al assistant group is required at each of the national laboratories. These 
groups perform specific computational analysis, special research investigations 
and consultant services. Arrangements have been made which enable them to 
eall upon experts with specific knowledge in particular fields. These groups 
assist in studies to make cooperative analyses, task force studies, conceptual 
design studies relating to planned programs and evaluation of new reactor 
concepts. 

Evaluation studies—This activity is comprised of studies by industrial con- 
tractors on the various technical and economic aspects of concepts which have 
reached the engineering stage of development. It also includes work now being 
undertaken to determine existing and future conventional and nuclear power 
costs in the United States and abroad and the factors affecting these costs. 

New reactor concepts.—New ideas and concepts for civilian nuclear reactors 
are introduced into the program by performing evaluation feasibility studies 
aimed at clearly defining the problems and the potential of these new ideas and 
concepts. During fiscal year 1960 studies on the sodium modular reactor, 
mercury-cooled fast reactor, and fluidized bed reactor were performed. Studies 
on the mercury-cooled and fluidized bed reactors will continue during fiscal 
year 1961. In addition work on other new reactor concepts such as the sus- 
pended fuel and boiling slurry reactors may be performed. 

The breakdown of cost estimates in studies and evaluations is as follows: 






Fiscal year Fiscal year 
1960 1961 









Technical assistance groups_.------ paccpiistinsinddnninenies i ea $580, 000 | $900, 000 
Evaluation studies__-_--- ; os : tah inate es ae 668, 000 300, 000 
New reactor concepts program (including fabrication of reactor experiments) -_| 1, 126, 000 1, 800, 000 

EE Bo eG daa cacubanecsrnnmsiee phasis sitesi bane 2, 374, 000 3, 090, 000 






The level of effort in fiscal year 1961 is being budgeted at slightly below that 
which will be expended in fiscal year 1960. This decrease will come about as a 
result of a lower level of effort on new reactor concepts. The total funding for 
technical assistance and evaluation will be approximately the same as in fiscal 
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year 1960 but a greater amount of reliance will be placed on the national labora- 
tories’ technical assistance groups. 


Fiscal year Fiscal year Fiseal year 
1959 106i 1961 

(7) Reactor safety $7, 711, 725 $10, 430, 000 $9, 000, 000 
(a) Thermal reactor safety _- | 5, 826, 958 9, 330, 000 | 7, 900, 000 

1. Reactor transient tests__.. 4, 032, 732 7, 364, 000 5, 700. 000 

2. Chemical reaction 5 | 772, 949 1, 024, 000 1, 200, 000 

3. Reactor containment | 1, 021, 277 941, 000 1, 000, 000 

(b) Fast reactor safety ---- } 1, 884, 767 1, 100, 000 1, 100, 000 


} | 
| 





(a) Thermal reactor safety 


The objective of this program is to develop an understanding of hazards 
associated with reactor operations. These hazards can result from reactor power 
runaway, containment rupture, and fission product release to the environment. 
The goal then is to provide information which will lead to safe and economical 
reactor design and operation. The work is divided into three categories: re- 
actor transient tests, chemical reactions, and reactor containment, 

1. Reactor transient tests.—Reactor transient tests are undertaken to study 
the abnormal behavior of reactors, in the range between normal power opera- 
tion and runaway leading to destruction. In this way, we learn the factors 
which lead to self-shutdown and means for preventing runaway and destruc- 
tion. These studies have principally been devoted to heterogeneous water re- 
actors, simple homogeneous systems and lately expanded to include organic 
moderated reactors. The projects included here are the various SPERT re- 
actors, KEWB, and the theoretical support work. 

SPERT I is unpressurized and work will continue in the transient test of 
various core types. SPERT II, designed for operation at 300 p.s.i.g. and 400° 
F. will be completed in 1960 and will be used to test the effects of various mod- 
erators upon kinetic behavior. SPERT III started operation in December 1958 
It is fully pressurized and will be used to study the safety of boiling water and 
pressurized water reactors. SPERT 1V, which will be completed in fiscal year 
1961 is a swimming pool test facility to study hydrodynamic and oscillatory 
effects upon kinetic behavior. A new cylindrical core has been under study in 
the KEWB program which concerns the safety of homogeneous reactors. KEWB 
work should be completed in fiscal year 1961. Theoretical programs accompany 
the reactor transient test programs to provide an understanding of the phenom- 
ena and to develop simplified theory. 

Increased costs in fiscal year 1960 are due to the nonrecurring cost of heavy 
water for SPERT II and the cost of fabricating SPERT IV. Increased operat- 
ing costs in fiscal year 1961 over fiscal year 1959 are due to the full-time opera- 
tion of three SPERT reactors and the start of SPERT IV operation. 

2. Chemical reactions.—The principal purpose of work under this heading is 
to study metal reactions with water, metal ignition, fission product release, 
and other reactions known to be hazardous to reactor operation. The energy 
released by a metal-water reaction during a reactor accident could be great 
enough to rupture the core vessel and the outer containment shell. Metal-water 
reaction work will be continued and extended to include in-pile tests using the 
TREAT reactor. 

Considerable progress has been made in the study of the ignition properties 
and behavior of zirconium and uranium. This work will continue and will be 
expanded to include plutonium and thorium ignition. Experimentation will be 
expanded in the vital area of fission product release from molten or burning 
reactor fuel. Determination of the kinds of fission products released will be 
Studied under many conditions of simulated reactor accidents. In-pile tests 
of fission product release will be conducted to provide a realistie correlation with 
laboratory tests. Fiscal year 1961 costs are increased over the previous year 
due to the start of new work at Brookhaven and the start of in-pile tests at 
ORNT,. 

3. Reactor containment.—The objective of this work is to study the dynamic 
properties of pressure vessels and outer containment systems to improve safety 
and reduce costs of construction. The structural properties of containment 
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systems are studied under conditions simulating reactor destruction. Activities 
under this program will continue and include dynamic and static rupture of 
pressure vessels, blast and shock effects, mechanics of missile penetration and 
fragmentation, leak testing, and the use of industrial construction for low over- 
pressure containment systems. Increased costs in fiscal year 1961 are due 
to new work in the field of energy absorption schemes, low overpressure confine 
ment systems with filters and scrubbers, and the preparation of a containment 
technology handbook. 
(bv) Fast reactor safety 

This activity involves the operation of the transient reactor test facility 
(TREAT) which was completed in fiscal year 1959 and was designed to provide 
reactor power excursions to melt proposed fuel elements, primarily for fast re- 
actors, without damage to the facility. Experimental efforts initiated in fiscal 
year 1959 will be continued through fiscal year 1961. This involves melt-down 
programs of complicated arrays of fuel pins in both flowing and nonflowing 
sodium. 

Powcr demonstration reactor program assistance 


Actual, Estimate, Estimate, 
fiscal year fiscal year fiscal year 
1959 1960 1961 


A. Fiscal year 1958 authorization 
(1) Yankee Atomic Electric Co... .-.----- $1, 275, 630 $371, 000 0 
(2) Fast reactor systems om = | 241, SS 600, OOO $775, 000 
3) Consumers Public Power District, Hallam_-. 5, 920, 583 4, 268, 000 
4) Rural Cooperative Power Association - . “i 71, 240 100, 000 
City of Pioua, Ohio . 1 ee 2, &58, 280 389, 000 
(6) Chugach Electric Association of Alaska __- 2, 104, 965 0 
“orthern States Power Co , a 1, 516, 840 2, 500, 000 500, 000 
8) Carolinas-Virginia Nuclear Power Group---- 1, 206, 917 2, 600, 000 2, 000, 000 
9) East central and Florida west coast nuclear power 
groups Rictee ad sai ca : 343, 742 | 1, 967, 000 2, 000, 000 
B. Fiscal year 1960 authorization 
10) Philadelphia Electric Co_-.........----. 0 5, 100, 000 4, 500, 000 
(11) Intermediate size reactor (organic) - E é 0 100, 000 2, 000, 000 
Consumers Power Co. of Michigan 0 1, 500, 000 500, 000 


( 


(12 3, 
(13) Other prototype reactors a Ae 0 100, 000 1, 000, 000 
‘y 


C. Fiscal year 1961 authorization_-_-___-- ict 0 0 500, 000 


Total _.. aa oe eer 15, 540, 185 19, 595, 000 25, 400, 000 


A stated purpose of the Atomic Energy Act of 1954 provides for a program to 
encourage widespread participation in the development and utilization of atomic 
energy for peaceful purposes. The power demonstration reactor program initi- 
ated for this purpose, has as its objective the stimulation of industrial partici- 
pation in the development and application of nuclear technology to the genera- 
tion of power and other civilian uses. This program is directed toward meet- 
ing this objective. 

On January 10, 1955, the Commission announced this program and issued its 
first invitation to industry to submit proposals for the design, development, con- 
struction, and operation of demonstration nuclear powerplants. Since that date 
additional invitations have been issued. 

The fiscal year 1960 cost estimate is the pricing out of anticipated cost for con- 
tracts that have been negotiated or to be negotiated in fiscal year 1060. The net 
increase of $5.8 million in fiscal year 1961 is as follows: 

(1) A $4.2 million increase to provide research and development assistance on 
projects authorized in fiscal year 1960 Authorization Act, as follows: (@) 
$900,000 for the large water reactor prototype, (b) $1,900,000 for the intermedi- 
ate size (organic) reactor prototype, and (¢c) $2 million for unsolicited proposals 
(consumers of Michigan) from the utility industry to construct nuclear power- 
plants. 

(2) A $7,500,000 increase for research and development assistance on power 
demonstration reactor projects proposed for authorization in the fiscal year 
1961 Authorization Act. 
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(83) A decrease of $5.9 million in cost for those projects now under existing 
contracts. In fiscal year 1960, research and development assistance for Yankee 
Atomic Electric Co. and the city of Piqua, Ohio, will be completed. 


(1) Yankee Atomic Electric Co. : 
eR a a a ene aa ae ina es ee peaageeeaasncd $1, 275, 630 
De OO SN ca aa as Thos rie indie aaa aves 371, 000 
a a tala a hae Sie 


It is anticipated that all the tasks will be completed in fiscal year 1960. The 
major efforts in fiscal year 1960 will be the inpile loop testing and the postirradi- 
ation examination of fuel elements. The final specifications for the fuel rod and 
fuel assembly will be produced. The reactor physics and chemistry studies and 
an analysis and evaluation of the safety aspects of the finalized reactor design 
completed will be compiled by the end of fiscal year 1960. 

(2) Fast reactor systems: 
AN NN ae $241, 988 
I ret 600, 000 
OA UN a a Ge eee a aE 775, 000 


It is planned to continue throughout fiscal year 1961 research and development 
assistance to industrial sponsored fast breeder power reactors. This support 
work will be incremental to the fast breeder technology activity in the Govern- 
ment base program and will be carried out in AEC laboratory facilities. Con- 
sulting service, critical experiments, and irradiation services and fuel studies 
will be the principal services performed. 


(3) Consumer Public Power District: 


ns OS ace $5, 920, 583 
a Ea gi ee Rl 4, 268, 000 
SUR SN ait tnt 1, 500, 000 


During fiscal year 1960 and fiscal year 1961 overall development of design 
criteria for system and components and coordination of engineering design will 
continue. 

In the developmental area, proof testing of many systems and components was 
started in fiscal year 1959 and will extend into fiscal year 1960, and in a few 
cases continue into fiscal year 1961. Testing of components exposed to high 
thermal stresses, of minor hardware for service in sodium systems, of improved 
sodium instrumentation, and of a sodium-heated steam generator model will be 
completed in fiscal year 1960. Reliability and service life tests presently under- 
way for the control elements, shim and safety rod mechanisms, moderator- 
reflector assemblies, sodium pumps, the plant control system, and the fuel- 
handling cask and equipment will extend into fiscal year 1961. 

Detailed studies of the hydraulic characteristics of fuel elements designed for 
the first and second cores at Hallam will be performed in fiscal year 1960 and 1961. 

In the important area of fuel development work which was started in fiscal 
year 1958 to develop UO, fuel will be completed in fiscal year 1960 with comple- 
tion of postirradiation inspection of specimens. Programs aimed toward devel- 
opment of uranium 10 molybdenum fuel will be completed in fiscal year 196v. 
The developmental effort for uranium carbide fuel will extend well into fiscal 
year 1961 and will involve irradiation testing of the fuel, development of fabri- 
cation techniques, and performance of experimental studies. 


(4) Rural Cooperative Power Association : 
Ie I a $7 
Fiseal year 1960 
Fiscal year 1961 


The fiscal year 1960 estimate includes the continuation of costs incurred for this 
Project. The fiscal year 1960 estimate includes costs related to the training of 
supervisory personnel of RCPA in preparation of the operation of the reactor. 

A slight increase in anticipated expenditure during fiscel year 1961 is due to 
additional training costs prior to reactor startup. 


(5) City of Piqua, Ohio: 
PRON RCE i dk 0 ee Be le $2, 858, 280 
Fiscal year 1960 pipe ete 389, 000 


BYRe NE OR can ttet  e es oS ns ee hs Be ea 
55226 60. pt. 3— 11 
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In fiseal year 1960, the preconstruction research and development work will 
include fuel element development, critical experiments, and operation of process 
prototype equipment. Piqua prototype fuel elements will be irradiated and 
examined in a hot cell. The hot cell examinations will indicate the stability 
of the fuel element. In addition, process and product specifications will be 
written. All necessary physics parameters will be determined by a critical 
experiment. The operation of a prototype purification system, a residue burn- 
ing system, a filtration system, and a degasifier system will provide evaluation 
of the system performance and establishment of optimum operation conditions, 
The research and development program will be completed in fiscal year 1960. 


(6) Chugach Electric Association of Alaska: 
NE SRY CRO os tc nea a behae mee si si _. &2, 104, 965 
Sree SHE” BIN reece cirieatl Beer arei ances ae Fi 
IR IRIN Fe lo crescent lett et eee 


The Commission has decided that the sodium deuterium reactor will not be 
constructed at Anchorage, Alaska, as previously planned under the power 
demonstration program. No costs are contemplated to be incurred under this 
project in fiscal year 1960 and fiscal year 1961. 


(7) Northern States Power Co. : 


Piseal year o0.........~--- See eet ese be es oe, __ $1, 516, 840 
SE CU eats cis Genii es sp caesmreiettateteckcases, ay ee 
re NE Cn eee ene nes a ag ta te 500, 000 


In fiscal year 1960, the critical facility will be completed, including the super- 
heat portion and will be operated throughout the year. Work will continue on 
problems associated with the boiling portion of the Pathfinder Reactor and re- 
search and development on the nuclear superheater will reach a peak during 
the year. Fuel development will also be at its peak, including the operation of 
the heat transfer test facility and irradiation testing at General Electric test 
reactor. Design specifications are expected to be completed for long leadtime 
components resulting in a decrease in the rate of research and development 
expenditure toward the end of fiscal year 1960. Fuel element development 
work will account for about one-half of the estimated cost in fiscal year 1961 
and final nuclear analysis of the Pathfinder core will account for the balance. 
Core No. 1 for the Pathfinder Reactor will be ordered early in fiscal year 1961 
with delivery to take place at the end of fiscal year 1961. 


(S$) Carolinas-Virginia Nuclear Power Association, Inc. : 
I On a ees _ $1, 206, 917 
Fiscal year 1960___ Se a 2, 600, 000 
Fiscal year 1961 ae Jy) ee 


In fiscal year 1960, it is anticipated that most of the experimental programs 
will be well underway. Much information will be forthcoming as a result of 
the various theoretical and experimental investigations. As a result of the var- 
ious studies and evaluations of available results, those areas requiring addi- 
tional investigation will be defined and scheduled for further studies. The 
results available from those problems which have been resolved will be used in 
specifying the conceptual design of the prototype plant. Construction of the 
plant should commence during this period utilizing information generated in 
the R. & D. program. In fiscal year 1961 the preconstruction research and de 
velopment will come to an end. All the information sought through the various 
experimental and study programs should be available for incorporation into the 
prototype plant design. The end of fiscal year 1962 should see the completion 
of the prototype plant. 


(9) East Central and Florida West Coast Nuclear Power Groups: 
CIR ON a... $048,746 
Fiscal yetr 1960_____- __ 1, 967, 000 
Pisom Seat sve... See en ; _. 2, 000, 000 


Research and development during fiscal years 1960 and 1961 will be centered 
on fuel irradiation, corrosion tests, pressure tube development, and development 
and testing of transition seals and tube flow lines. A loop for irradiation of 
complete fuel assemblies will be fabricated in fiscal year 1960 and operated 
during late fiscal year 1960 and in fiscal year 1961. Critical experiments are 
planned during this period. This research and development work is directed 
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toward establishing the technical feasibility of the system at the earliest possible 
date. 


(10) Philadelphia Electric Co.: 


DARCRD PORE ROU dee ee in dene enn ind 0 
PRN Bevin bau etdeosbatatct Aciciandebedeuas $5, 100, 000 
NE Ts oii onda ad edn cht atau 4, 500, 000 


The contracts with Philadelphia Electric (to build and operate the plant) 
and General Atomic Division (General Atomic is performing research and de- 
velopment work on the nuclear portion of the plant) were signed on August 27, 
1959. Emphasis in the fiscal year 1960 and fiscal year 1961 program at General 
Atomic will be on fuel element development including basic materials work, de- 
sign, fabrication techniques, and irradiation testing. Present plans call for con- 
struction of a gas-cooled inpile loop at the General Hlectric test reactor for full- 
scale fuel element irradiation. Additional work in the program will include 
physics studies, heat transfer studies and experiments, development of fission 
product trapping devices, and development of piping and components for high 
temperature helium service. 


(11) Intermediate size organic prototype reactor : 

BROS IR NO a aoe sd opie ee necator 0 

BRIS AN Te a $100, 000 
RRS Sa a a clea eee aiden 
To provide research and development assistance in connection with the con- 
struction of an intermediate size, of not less than 50 electrical megawatts, or- 
ganic prototype reactor. It is anticipated that the total estimated cost of such 
assistance will approximate $7 million. In the event satisfactory proposal for 
eonstruction of this reactor on a cooperative basis is not received by the Com- 
mission, the Commission will proceed with the design, construction, and opera- 
iton of the prototype at its own expense. 


(12) Consumers of Michigan: 


PRUE AR oa i seh eceaceaeadaineeende s 0 
NE cane $1, 500, 000 
Te I a tha iain cole atte Sead ang bileeioomogion 3, 500, 000 


Research and development effort for fiscal year 1960 and fiscal year 1961 will 
involve exploring the feasibility and studying the performance of prototype 
UO, fuel elements at high power densities (approximately 90 kilowatts per liter) 
and average burnups at 10,000 MWD/per metric ton, utilizing fuel elements 
manufactured from existing fabricating processes. 


(13) Other prototype reactor : 
ra i coe es 
CR ee ae mates pete $100, 000 
I aa sos cece aneincaieiiok 1, 000, 000 


To provide research and development assistance in connection with the pro- 
posed construction of other prototype reactors which may be of a boiling, pres- 
surized water-type or other type reactors. It is anticipated that the total esti- 
mated cost of such assistance will approximate $4 million. 


C. Cooperative projects (fiscal year 1961 authorization) : 
Fiscal year 1959 
PE a een ae ek cine aeons aa 7 
ar I Sg ee oa Hee eg ei ee cesin’s ~ $7, 500, 000 


Additional authorization is being requested in fiscal year 1961 to provide re- 
search and developmental assistance, ‘The requested authorization includes a 
total of $15 million obligational authority in fiscal year 1961 for unsolicited pro- 
posals associated with the planned fiscal year 1961 cooperative arrangement con- 
struction program. The fiscal year 1961 estimate of $7,500,000 shown here is the 
anticipated cost to be incurred under contracts to be negotiated. The balance 
of $7,500,000 is included in the “Goods and services on order” portion of the 
budget. 

Reactor manufacturers have recently announced their readiness to construct 
large-size reactors under terms which may warrant one or more utility com- 
panies to initiate construction. In addition, the utility industry is studying 
various reactor concepts and may propose construction of prototypes of such 
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concepts. In such event 1t would be desirable for the Commission to have au- 
thority to provide research and development assistance as necessary to achieve 
an advancement in the reactor art. While it is believed that $15 million may 
be necessary should two or more unsolicited proposals be received, alternatively 
all or part of such authority could be used to support a third-round invitation 
for the construction of a prototype of one of the reactor concepts now being 
studied should construction of a prototype be desirable. 


Summary of authorization and obligations for cooperative arrangements, fiscal yea 
1958-61 Cooperative Power Reactor Demonstration Program (CPRDP) 












































| 
Total authorizat on | Obligations (in thousands) 
es se ee > ] 
| Previous| Revised | Fiseal | Fiscal Fiscal Fiscal | After 
estimate | estimate| year | year year | year /fiscal year 
| 1958 | 1959 1960 | 1961 | 1961 
| | ! 
| | | = 
A. FISCAL YEAR 1958—CPRDF 
' 
lst round | | | 
Consumers Public Power | | 
District, Hallam: | | 
Preconstruction | | 
R. & D $18, 165 $18, 165 $2, 464 $6, 438 $4, 268 $1, 500 | $3, 495 
Unusual maintenance | | 
and fuel cycle costs. 8, 000 8, 000 8, 000 | 0 0 | 0 a 
Construction.-..- 24,013 24,013 6, 500 | 6, 347 9, 402 | 1, 744 | 20 
—_———_-|-——— —_—|——— >| | ———_ |————_.| 
Total consumers... } 50, 178 50, 178 | 16, 964 | 12, 785 13, 670 | 3, 244 3, 515 
Fast breeder R. & D.!_._. 3, 600 3, 600 695 | 21 600 | 2, 284 | 0 
Total, Ist round_-.....-.-. | 53,778 53, 778 17,659 | 12,806} 14,270 | 5, 528 | 3, 515 
=| — = —_—— _— —— — — — — — ————_— 
2d round: | 
Elk River: | 
Preconstruction | | | 
R.&D é 0 0 0} 0 0 0 0 
Construction oe 9. 397 9, 397 9, 269 | 127 | l | 0 | 0 
Postconstruction 2, 176 2, 176 | 2, 176 | 0 | 0 0 | 0 
osama aciieatabnanaainieet i sascha bl ben ‘i we ine, 
Total, Elk River 11, 573 11, 573 11, 445 | 127 | ] 0} 0 
Piqua | 
Preconstruction 3, 500 3, 500 200 2, 858 | 442 0} 0 
Construction... | 7, 332 7, 332 0 7,211 121 0 | 0 
Postconstruction 3, 318 | 3, 318 | 0 2, 288 1, 030 0 0 
—~-|—_—-—— | —— -— —|— |-———- _——- 
Total, Piqua_-- 14,150 | 14, 150 200 | 12,357] 1,593 | 0 0 
| | |—- — | ———— } ——- — 
Chugach | | | 
Preconstruction 8, 155 8, 155 | 2, 300 | —113 | 0 0 | 5, 968 
Construction | 9, 229 9, 229 | 0 | 0 0 0 9, 229 
Post-construction 2 } 2, 500 | 2, 500 oO} 0 | 0 0 2, 500 
otal, Chugach _- | 19,884] 19,884 {| 2,300 | -1:3 | 0 | 0 | 17, 697 
= | | > = = = 
Total, 2d round * 45, 607 | 5, 607 13, 945 12, 371 1, 594 0 17, 697 
Third round | | | | | 
Northern States | } j 
Preconstruction R. & } 
D 7, 500 | 7, 500 5, 500 | 2,000 | 0} 0 | 0 
Postconstruction R. & | | 
ee a | 1,000 | 1,000 | 500 310 190 0 
soos - — = rs | — - — —s ~ - - 
Total, Northern | | | | | 
Pine 55s 255k, 8, 500 8, 500 | 6, 000 2,310 | 190 0 | 0 
Carolinas-Virginia | | | | 
Preconstruction R. & | | 
D : idfesosen Oa 10, 145 | 0 10, 145 | 0 | 0 | 0 
Postconstruction R. & | | 
Miatshsikenkecapnan 3, 760 3, 760 0} 1,472] 2,288 0 | 0 
Siluabeated Sen Dee ede eee dilate oe pneaieiall 
Total, Carolinas- | | | | | 
Virginia_.........] 13,905 13, 905 0 11,617 | 2, 288 0 0 


See footnotes at end of table. 
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Summary of authorization and obligations for cooperative arrangements, fiscal year 
1958-61 Cooperative Power Reactor Demonstration Program (CPRDP 


—_——_ 


A. FISCAL YEAR 1955—CPRDP— 
continued 


Third round—Continued 
East Central 
Group 

Coast 
Preconstruction 

oe : 

Postconstruction R. & 
D.. 


Florida West 


R. & 


Total, ECNG- 
FWCNG. 


Total, 3d round_-- 


Additional proposals- 
Balance not applied 


Subtotal: 
Operating. 
Construction__- 


Total, fiscal 
program 


year 1958 


R, FISCAL YEAR 1960—CFRDI 


Other prototype reactor, R. & 
D 


Intermediate size 
actors, R. & D 
Unsolicited proposals 
sumers of Michigan, R. & D 

Philadelphia Electric 
Preconstruction R. & D 
Postconstruction R. & D-- 


organic re- 


Total, Philadelphia Elec- 
trie ; 
Small pressurized water proto- 
type reactor construction 
Improved cycle boiling water 
reactor construction 


Subtotal, operating__--- 
Subtotal, construction--- 


Total, fiscal 
program_.-.. 


year 1960 


C. FISCAL YEAR 1961—CPRDP 

Unsolicited 
ternative 

Construction of organic reactor 
(or other alternatives) - 


proposals (or al- 


Total, fiscal year 1961 


Total authorization 


Nuclear | 


| 
Previous | Revised | 
estimate | estimate 


a 
| 
| 
| 
| 
| 
| 


$8, 646 


| $8,646 | 


3, 000 3, 000 | 


| 
11, 646 | 


11, 646 | 





85, 142 
49, 971 49, 971 


135,113 | 135,113 


34,051 | 


Con- | 


3, 000 
8, 000 


5, 000 





12, 500 
2, 0OO 


10, 000 | 


a 
| 14, 500 
| 


| 15, 000 | 

| 30, 500 

| 25, 000 
| 


| 
| 
| 
iE 
| 
| 
| 
} 
} 
| 
} 


| 


55, 500 | 


4, 000 
7, 000 
5, 000 
12, 500 
2, 000 
14, 500 


12, 000 





13, 000 | 


30, 500 


25, 000 | 
55, 500 | 
15, 000 


| 
| 


25, 000 | 


40, 000 | 


Fiscal 
year 
1958 


Q 


0 | 


21, 835 


15, 769 


7, 604 





$6, 000 | 





Obligations (in thousands) 


Fiscal 
year 
1959 


Fiscal 
year 
1960 


5, 683 | 


0 


982 


13, 005 
9. 524 


22, 529 


4,000 
7, 000 


5,000 | 


12, 000 | 
13, 000 


30, 500 
25, 000 


55, 500 


Fiscal 
year 


Be 


Rg, 


‘Con. 


After 


\fiseal year 


1961 





0 
$695 


$12, 658 


4 | 
4 9, 249 


21, 907 


15, 000 


5 


25, OOO | 


| 
40, 000 | 
| | | 


1 Total estimated AEC R. & D. cost: 
1 Total estimated AEC R. & D. cost: 


Obligations prior to fiscal year 1958: $141,000. 


$4,450,000. 
$12, Obligations prior to fiscal year 1958: $1,725,000. 


380,000. 
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Power reactor demonstration program, fiscal year 1958 authorization 


Ist invitation 


Specifications 
Yankee Atomic 
Electric Co. 


Consumers Public 
Power District 
Rowe, Mass _..| Hallam, Nebr_- 


Pressurized water... Sodium graphite 
482,000 kilowatts 245,000 kilowatts 


Location. -_- 
Type of reactor 
Heat output 





Electrical output, net eee eee sry 110,000 kilowatts. .__| 75,000 kilowatts___- 
Amount of fuel __-.__- Saemeenre -| 22,800 kilograms .-..} 35,200 kilograms_-_- 


Enrichment, percent U235___ a 
Reactor outlet temperature (degrees 

Fahrenheit). 
Reactor pressure ; | 


RG iseoinied ; .| 3.0 
Approximately 600__| 945 


2,000 pounds per 
square inch 
540 at 475 


| Negligible 


Steam conditions (pounds per square 
inch at degrees Fahrenheit 
Criticality ___- 


800 at 825 


July 1960_. November 1961 


2d invitation 


Specification 
Rural Cooperative Chi 
Power Association 


igach Electric 
Association 


Location 

Type of reactor ‘ | 
Heat output . | 
Electrical output, net 
Amount of fuel. - 


Elk River, Minn 

Boiling water 

73,000 kilowatts ! 

| 20,000 kilowatts 

.| 4,219 kilograms 
| thorium 
| 

S| 
| 
| 


Anchorage, Al 
Sodium cooled 
40,000 kilowatts 
10,000 kilowatts 
10,000 kilograms 


iSKa 


Enrichment, percent U255 

Reactor outlet temperature 
Fahrenheit 

Reactor pressure _- 


Fully 
531 


About 2 
degree 950 
875 pounds per 
| square inch. 
| 


Atmosphere 


Steam conditions (pounds per square 
inch at degrees Fahrenheit). 
Criticality_- 


600 at 825 850 at 850 


January 1961__ 


3d invitation 


Specifications East Central and 
Florida West Nuclear P 
Coast Nuclear 4 


Power Groups 


Northern States 


! Power Co. sociation 


Location Sioux Falls, Not 
S. Dak 


Boiling wa 


snnounced I 
1 ype of reactor Gas-cooled D;0 
moderated 
150,000 kilowatts 
50,000 kilowatts 
17,300 kilograms 


ter Pressure D,0 
Heat output_- 
Electrical output, net 
Amount of fuel 


203,000 kilowatts 
62,000 kilowatts 
6,605 kilograms 


60,500 kilowatts 
17,000 kilowatts 


Enrichment, percent L.8 1.84 ‘ 1.8 . 
U235, 
Reactor outlet temper- | 825 1,050 o74 


ature (degrees 

Fahrenheit). 
Reactor pressure 600 pounds per 

square inch. 
520 at 825 


500 pounds per 
square inch 
1,000 to 1,800 at 

1,000. 


square inch 

Steam conditions 415 at 725 
(pounds per square 
inch at degrees 
Fahrenheit). 

Criticality -_-- May 1962 


December 1963 June 1962 


| Includes 14,800 kilowatts of conventional superheating capacity. 
2 Includes 39,000 kilowatts from superbeater. 


Power Reactor 
Development Co. 


= Monroe, Mich. 


Fast breeder. 
300,000 kilowatts. 
90,000 kilowatts 
1,930 kilograms. 





-| 25.6. 
| 800. 
Negligible 


irr Shoals, $.C 


3,410 kilograms. - 


1,500 pounds per 


600 at 740 


| September 1960. 


City of Piqua 


Piqua, Ohio 

Organic moderated. 
45,500 kilowatts 
10,500 kilowatts 


6,250 kilograms. 


1.8 


120 pounds per 
squure inch 
450 at 550 


September 1961, 


Carolina-V irginia 
wer 


Philadelphia 
Electri 


York County, Pa. 


Gas-cooled graph- 
ite moderated 


..| 115,000 kilowatts 


40,000 kilowatts 
190 kilograms U%§, 
1,190 kilograms 

thorium. 
| 93. 


1,382 
300 pounds per 


square inch, 
1,450 at 1,000. 


December 1963. 
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9, Euratom program, $2 million 


The research and development portion of the joint United States-Huratom co- 
operative program is aimed primarily at the improvement in performance of 
the power reactors to be constructed under the joint program and at lowering 
fuel cycle costs. The incorporation of such an activity in the joint program has 
been based on experience within the U.S. atomic energy program which has 
demonstrated repeatedly that major gains can be achieved in improving the 
performance and in lowering the operating costs of large reactors if an asso 
ciated research and development program is established. It is believed that 
such a program will lead to substantial improvements in power levels, and 
savings in the fuel cycle with a resultant lowering in unit power costs. A vig- 
orous research and development program also is expected to provide further 
important assurance to the industries involved that costs will decrease with 
time and experience so as gradually to diminish the necessity for the U.S. Atomic 
Energy Commission to provide fuel element guarantees as contemplated by sec- 
tion 4 of the Euratom Cooperation Act of 1958. 

Under the terms of the agreement for cooperation between the United States 
and Euratom, the joint R. & D. program is established for a 10-year period. The 
agreement stipulates an expenditure for each side during the first 5 years of 
about $50 million. Subsequently, only one reactor proposal—as compared with 
a minimum of four originally contemplated—was received for the 1963 phase 
of the program. This is for the SENN boiling water reactor. Because the 
maximum number of reactors now anticipated under the program is three, of 
which two would not come into operation until 1965, it is now anticipated that 
a maximum of about $20 to $25 million will be spent by the United States 
on the joint R. & D. program during the first 5 years. 

To date the Joint Research and Development Board has approved U.S. pro- 
posals totaling $1.7 million. It is estimated that $0.5 million will be costed 
for this work in fiscal year 1960 with the balance of $1.2 million accruing in 
fiscal year 1961. In addition, it is anticipated that approximately $0.8 will 
be costed for contracts yet to be authorized by the Joint Research and Develop- 
ment Board. 


3. Nuclear technology and general support, $49,500,000 


| 


Actual, Estimate, Estimate, 
fiscal year fiscal year fiscal year 
1959 1960 1961 
a) Engineering physics and advanced reactor development. $8,710,881 | $14, 294, 000 $16, 850, 000 


199 16, 600, 000 18, 100, 000 
953 2, 355, 000 | 3, 300, 000 
2, 828 6, 159, 000 | 6, 170, 000 
29, 897 | 4, 526,000 | 5, O80, OOO 


Reactor fuels and materials development 
(c) Reactor components development..--- 

d) Separations and development 

(¢} Radioactive residue processing and controls_- 





Total, nuclear technology and general support__ | 28,735, 758 43, 934, 000 | 49, 500, 000 
| 


The nuclear technology program includes three areas of research and de 
velopment which apply to long-range reactor problems and problems that are 
common to several reactor concepts and thus not suitable for support under 
the specific projects. These areas are: (1) a program in reactor physics and 
in the development of advanced reactor types, either those whose feasibility 
is in doubt or those not devoted to power production; (2) a program of fuels 
and materials development directed toward improving the performance of 
reactor fuels and toward obtaining a better fundamental understanding of 
reactor materials; and (8) a reactor components program directed toward 
the solution of fundamental engineering problems applicable to all reactor 
concepts, such as heat transfer, and to the development of components gen- 
erally useful in power reactors. In addition to these three programs applied 
directly to reactor design, there are two other programs of concern to the 
general reactor development effort. The program in chemical separations is 
directed toward reduction of this item in the fuel-cycle cost for power reactors 
and toward development of processes that may be used by industry in taking 
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over this field. A program in effluent dispersal and control is directed toward 
understanding the fate of radioactivity released to the environment and toward 
devising effective and economic methods of waste control. The general objec- 
tives of nuclear technology programs are to provide basic data on reactor 
systems and related problems, to carry out engineering development of a genera] 
and fundamental nature, to investigate the feasibility and potential of new 
methods for improving reactors, and to provide tools such as test and research 
reactors and remote handling devices for use in reactor and general nuclear 
research and development. 


(a) Engineering physics and advanced reactor development: 
NINE EIN oi ead reek he a wei lmcincs _ $8, 710, 881 
IT TN a on cease 14, 294, 000 
IRI I oe he 16, 850, 000 


Included under this activity is provision for continued and in some cases, 
expanded effort on a number of separate but related major subprograms. Al- 
though the objectives of each subprogram may differ somewhat in detail, they 
can be considered as necessary either to the provision of additional funda- 
mental reactor physics information required for advances in reactor tech- 
nology, or to the development of improved tools for nuclear research. The 
subprojects provided for under this heading are discussed below. 


(1) Reactor physics: 
So IR a aa Bn pa ce ivcsesres $5, 887, 000 
Fiscal year 1961 _.. 6,270,000 


Provided for here are studies on typical combinations of reactor materials 
to determine their neutron efficiency and reactivity life. Also included are 
investigations aimed at the accurate measurement of constants fundamental 
to reactor design, such as fission cross-sections and the number of neutrons 
produced per fission. The determination, compilation and dissemination of 
reactor physics information permits the designers of specific reactors to pro- 
duce cores with higher power outputs, longer reactivity lifetime and greater 
safety. 

The increase in fiscal year 1961 is due to additional effort on the reactor 
physics of high power cores of advanced design. 


(2) Radiation effects: 
piece year 1000.............. IN I Be a _ $805, 000 
Fiscal year 1961 ~~ 1, 005, 000 


Included under this heading are the investigations and determination of 
the effects of reactor radiations on reactor materials other than fuel. The 
physical reaction of material exposed to the various types and levels of radia- 
tion found in a reactor environment is an important factor in reactor design. 
As more knowledge is gained in this area it will be possible to design reactor 
systems having increased life and lower cost through the use of less costly 
materials. The increase in fiscal year 1961 will provide for needed develop- 
ment of techniques for irradiation testing and postirradiation measurement 
of effects. 


(3) High flux research reactors: 
Fiscal year 1960 
Fiscal year 1961 


a a area a 


SR Cs end cranes theca ea an ra 855, 


This program provides for the developmental effort required to furnish research 
scientists with improved research tools in the form of high flux research re 
actors. In addition, a more general and smaller activity is conducted, aimed 
at the establishment of characteristics and feasibility of specialized research 
reactors. The reduction in fiscal year 1961 is due to the initial phasing out of 
the developmental program on the ORNL isotope production reactor, as well as 
a reduction in level of effort devoted to the general development of specialized 
research reactors. 


(4) Reactor evaluations: 
Fiscal year 1960__- 
Fiscal year 1961 
This program represents the effort required to (a) develop techniques for 
evaluating exising and proposed reactor types and (b) investigate advanced 
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reactor concepts in order to determine their potential and the areas in need of 
additional development. Both of these areas will contribute much to the va- 
lidity and certainty of program guidance. 


(5) Advanced test reactors: 
IC oe $325, 000 
ON ESS | ee ee eee ee eee een 300, 000 


Provided for here is the effort required to perform studies on the conceptual 
design of an advanced test reactor of relatively high flux. This effort is in line 
with the requested authorization for an advanced test reactor. 


(6) Direct conversion : 
CR carps tren ceiebictedicasocavinios $1, 550, 000 
RN a NNN i haere gma cate ried 2, 400, 000 


The direct conversion of fission heat to electrical energy promises significant 
reductions in the size, complexity, and, therefore, the cost of nuclear-fueled 
powerplants. To investigate this approach, two programs have been undertaken : 
one On Measurements to determine the effect of inpile irradiation exposure on 
a wide variety of thermoelectric materials with the purpose of development of 
a thermoelectric fuel element; and the other, at LASL, on the development of 
the plasma thermocouple, a thermionic device. Both of these programs have 
shown promise and, in view of the accomplishments to date, it is planned to 
devote additional effort in this area in fiscal year 1961. 


(7) Advanced reactor development : 
IR Te a eh terme eee a onan nlm 4, 200, 000 
Hiscal: year -1961......... se ee ae seca ota oi to ca eat 5, 820, 000 


The Los Alamos Scientific Laboratory, through its long association with weap- 
ons and other military development programs, has acquired a wealth of infor- 
mation and experience on plutonium and high-temperature materials. As a re- 
sult of their background in these areas, they have been engaged in the develop- 
ment of two advanced type reactors, Lampre and Turret. The Lampre concept 
isa fast reactor employing molten plutonium as fuel and has an excellent poten- 
tial for rapid breeding and high burnup. The Turret program is aimed at the 
development of an extremely high temperature (2,500°) gas-cooled reactor which 
has promise as a source of high-temperature process heat as well as contributing 
valuable information on fission product radioactivity in such systems. The in- 
crease in fiscal year 1961 is related to the assembly of a 3-megawatt (heat) re- 
actor experiment for the Turret program. 


(b) Reactor fuels and materials development : 


Re ack cs cas ence eee peste eee pve arc es bw ck i a aes $9, 429, 199 
IN aa ac teas asscca pes ence Snare cates atiphaam 16, 600, 000 
ID ee ee 18, 100, 000 


Objectives of investigations performed under this category of research are— 
1. Assistance toward realization of economic nuclear power by more effi- 
cient utilization of fissionable and fertile materials in reactor cores; 
2. Obtaining fundamental, design, and handbook information on nuclear 
fuels and materials; 
3. Selection and evaluation of potential reactor materials as to feasibility, 
application, and production. 

Research necessary to meet the first objective requires intensive efforts to 
increase reactor core life, burnup, stability to radiation, to reduce fuel-fabrica- 
tion costs, and to insure high-temperature operation of fuel assemblies. To im- 
plement the second objective requires careful fundamental and engineering re- 
search to determine basic physical constants and operational data over a broad 
range of temperature, environment, stress, and radiation fields. The third ob- 
jective necessitates studies on materials now considered exotic or scarce, such 
as rare earth metals, complicated refractory alloys, ceramics, cermets. Methods 
of production, fabrication, testing, and utilization must be established on mate- 
tials which possess potential reactor worth. 

Specific activities performed under this heading provide for: 

(a) Acquisition of information on the physical, mechanical, and nuclear 
properties of metals, alloys, and materials which have or may have value in 
reactor application ; and 











168 


(vb) Continuation of projects initiated under the fuel cycle development 
program, which are aimed at the development, design, fabrication, testing, 
and irradiation of prototype fuel elements. 

Significant effort will be underway on use of plutonium, thorium, and U™ as 
reactor fuel alloys, achievement of high-power, longer life fuel elements; under. 
standing and development of radiation stability of materials under high neutron 
flux for extended periods; simplification of fabrication techniques for fuel cores: 
advanced nondestructive testing research, both fundamental and applied. Ip. 
crease in costs in fiscal year 1961 over fiscal year 1960 of $1,500,000 is due to utili. 
zation of available metallurgical facilities for plutonium investigation at Ar. 
gonne; increased effort at Oak Ridge on development of the thorium U™ fue 
eycle; initiation of the third phase of the fuel cycle development program which 
requires the fabrication and irradiation testing of prototype fuel assemblies in 
reactors; and development of production of UC in quantities for use as a base 
fissionable material in reactor cores. 


(c) Reactor components development : 


Fiscal year 1959_.______ ee ec es oe _ $1, 722, 983 
Fiscal year 1960 = a Jas 2, 355, 000 


Fiscal year 1961 es Re eas 


ee a 3, 300, 000 


The purposes of activity provided for under this program are to develop both 
fundamental information and equipment which will permit the building of 
reactors having higher power density, more effective means of operation and 
control, greater reliability, and, ultimately, lower costs. This program falls 
into five related but separately identifiable areas as follows: 


(1) Heat transfer coolants and fluid mechanics: 
Fiscal year 1960__ Se ; et __ $816, 000 
Fiscal year 1961_____ seen a - . 1, 350, 000 


Funds requested for this program will provide for studies pertaining to all 
types of coolants: Liquids, liquid metals, and gases. Much of this program is 
of a basic nature directed toward development of needed information for use 
by reactor designers, or toward means for increasing the heat transfer and heat 
transport properties of conventional coolants as required by the trend toward 
high power and higher flux density cores. The increase in fiscal year 1961 is 
largely attributable to the initiation of work at several locations on studies in 
the following representative areas: Liquids in the critical region, new mixtures 
of coolant gases, interaction effects in simultaneous heat and mass transfer 
theory, heat transfer to intermediate and high quality steam, and dynamic re 
sponse of heat exchanger systems. 


(2) Instrumentation and control: 
ms SIS TCE __ $394, 000 
Fiscal year 1961_- pee tae fete a ee 820, 000 


Development effort provided for under this item is concerned with the devel- 
opment of new techniques and better instrumentation and control systems for 
all types of reactors. Work is proceeding with the development of more effec 
tive and reliable instrumentation, automatic controls for power reactors, tech- 
niques, and equipment for studying reactor kinetics, and modernization of 
reactor instrumentation and control systems to utilize the latest developments 
in electronic circuitry and components. The large amount of attention now 
being given to the fuel cycle and its demand for higher power, high temperature, 
and higher burnup cores has created a need for better incore instrumentation. 
The increase in fiscal year 1961 represents the initiation of new work at several 
locations required to develop and study such items as radiation resistant elec- 
tronic components, new methods in measuring particle density in fluids, neutron 
flux temperature, and coolant pressure and flow insider reactor cores. 


(3) Pressure vessel and materials fabrication : 
Fiscal year 1960 

I eg ek 155, 
Work provided for under this subactivity is concerned primarily with studies 


of such things as the stresses at nozzles and openings of pressure valves, investi- 
gations of stress cycling fatigue and pressure vessel materials, and the develop 


ment of welding and fabrication techniques. All of this work is directed at the | 
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development of criteria which will enable more accurate design for pressure 
vessels in nuclear service which, it is anticipated, will lead to more economical 
manufacture of these expensive reactor components. The increase in fiscal year 
1961 represents the initiation of an important aspect of this program involving 
a study of techniques and the development of equipment for remote inspection 
and testing of pressure vessels and piping which have seen service in radiation 
environments. It is becoming increasingly important that we have some means 
of determining the condition of pressure components which have been in service 
for long periods of time since the effect of radiations may well affect the safety 
of operations. 
(4) High temperature components : 

Fiscal year 1960 acnecen O00 

Fiscal year 1961 225, 000 


Work performed to date in the field of high temperature components indicates 
that there are problems to be solved concerning the equipment and materials 
required to handle high temperature gas coolants. In particular, this involves 
such items as compressors, valves, and other mechanical equipment for use with 
helium. The increase in fiscal year 1961 reflects the first full year of the pro- 
gram to investigate and develop components for use with high temperature 
helium. 


(5) Remote handling equipment: 
Fiscal year 1960 
Fiscal year 1961 


ae _ $949, 000 
eee ee 750, 000 


Provided for here is the development of remote handling equipment, particu- 
larly mechanical manipulators and viewing systems. In order to facilitate in- 
vestigations of highly radioactive materials, constant improvement in methods 
for the remote handling and examination of such materials must be developed. 
The immediate problems of most concern relate to the needs of plutonium fuels 
program. Work conducted in this area deals with the development of viewing 
systems such as shielding windows, shielded optical equipment, and develop- 
ment of manipulators and robots for working in hot laboratories. It is antici- 
pated that fiscal year 1961 costs will decrease due to the nonrecurring nature 
of certain costs incurred in fiscal year 1960. 


(d) Chemical separations and development: 
Fiscal vear 1959_-_ ~~ ‘ ; = , aed d $5, 542, 828 
SERS | | es ; ; _ 6, 159, 000 
Fiscal year 1961 _- ag , _ 6, 170, 000 


| Actual, fiseal| Estimate, Estimate, 
year 1959 fiscal year fiscal year 
1960 1961 
| 
Aqueous chemical processing ot oe $2, 795, 728 $3, 062, 000 | $2, 650, 000 
Volatility processing -_- a c ay | 1, 039, 765 1, 440, 000 1, 550, 000 
Closed cycle-low decontamination processing __....---.-_-----| 1, 707, 335 1, 657, 000 | 1, 970, 000 
| 
. ‘ ; oie | " ; 5 Naa 
Total chemical separations development -.--- hace | 5, 542, 828 6, 159, 000 6, 170, 000 


' 


Chemical separations and development programs are directed toward these 
objectives : 
1. The development of processing techniques for new and advanced fuels 
in proportion to their anticipated importance. 
2. The demonstration of process methods for economical fuel cycles using 
important fuel types. 
3. The facilitation of industrial participation in the processing of reactor 
fuels. 
The latter objective is particularly appropriate to the high decontamination, 
aqueous, and volatility methods. 
Closed fuel cycle technology is becoming increasingly important because, to the 
extent to which advanced fuels development results in higher and higher burnups, 
processing and refabrication of the unburned and bred materials will require 
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semiremote and completely remote handling techniques. This exerts tremendous 
influence on the whole course of fuel cycle development. 


{1) Aqueous chemical processing : 


Pane SOR? Seo adenine oe Reena $2, 795, 728 
I NS I a al eimai eninaincam 3, 062, 000 
I ns ae eile linia main 2, 650, 000 


Major goals are the development of increasingly versatile dissolution “head- 
ends” for major fuel types, scouting and early development on potentially 
important new fuels, and investigation of radical new processing approaches 
which may assist early industrial participation. In the development of low 
enriched aqueous processing methods for civilian fuel types, special consideration 
is being given to (1) universally applicable mechanical handling devices for 
sectioning and decladding, (2) the Zircex process in treating Zr fuels, and (3) 
other promising alternates for stainless, Zr, molybdenum, and niobium fuel 
systems. Particular emphasis will be placed on ceramic systems, especially of 
the uranium-carbide and graphite types. Under military programs, several fuels 
now under consideration present extremely difficult processing problems, and 
increased effort will be expended in these areas. 

The reduction in fiscal year 1961 arises from unusual expenditures in fiscal 
year 1960 for expendable equipment required by the new hot pilot plants at 
ICPP and special mockup work in conjunction with the single-reactor, small 
processing unit demonstration. 


(2) Volatility processing: 


I a Scitcel $1, 039, 765 
INNO aS ea 1, 440, 000 
I Tn eta 1, 550, 000 


General development at ORNL of volatility technology (in which NaF absorp- 
tion beds are used for UF, recovery) will be continued. Assuming successful 
demonstration of naval fuel processing using the existing fused salt dissolution 
system, work will continue on demonstration of applicability to other major 
fuel classes. Laboratory development and design work will be conducted to 
supplement this program. 

General development at ANL of volatility technology (in which uranium is 
purified by fractional distillation) will be continued. Process demonstration 
studies will be conducted in the existing pilot plant. Major emphasis will be 
placed on the development of technology for the recovery of plutonium by vol- 
atility processes, the development of corrosion resistant construction materials, 
and broadening the applicability of volatility systems to other fuel types. 

Based on promising results obtained thus far, additional effort will be directed 
toward financing bed dissolution of reactor fuels utilizing various fluidized media. 
An alternate process using liquid NO.-HF will also be investigated. Both of 
these relatively new ideas seem to offer unusual promise in developing a more uni- 
versal volatility headend system. 


(3) Closed cycle-low decontamination processing: 


Piseel year 1060... ........ I re i a cae $1, 707, 335 
Fiscal year 1960_____ a eee eh ke) a 
Riscal year 1961... .....-_....... ntpitcntkatecicsticuc cece, ee 


This program is in actuality broader in scope than implied by the terms chemi- 
cal processing or pyrometallurgical processing alone, since it involves reprocessing 
through decontamination, reenrichment, and refabrication, performed in a facil- 
ity closely integrated with a reactor. This approach contrasts with most fuel 
cycle development work which is based on the major assumption that manual 
handling will be required at some point during the fuel cycle and that high fis- 
sion product decontamination is therefore essential. 

Work will be continued on second generation process techniques for the 
EBR-II type reactor system. In particular, special emphasis will be placed on 
the new pyrocadmium and pyrozine systems which appear to he a major contri- 
bution to low decontamination processing technology due to their greater flexibil- 
ity and ease of operation compared with slagging methods. 

Recognizing the implications of isotopie contamination and the increasing im- 
portance of ceramic fuel types, work will be continued on the feasibility and 
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early equipment studies on uranium-carbide, and thorium-uranium-233-low en- 
riched fuels. 


(e) Radioactive residue processing and controls: 











Fiscal year 1959______--_-~- c NRT a ee _.. $3, 329, 897 
Fiscal year 1960____ ae eis i oe a cae PE soe 4 526,000 
Ninna) eat OG 6... oben Wietubed wees < ts eo 5, 080, 000 

Actual, fiscal! Estimate, | Estimate, 

| year 1959 fiscal year | fiscal year 

1960 1961 

a ne ae Ne ae Re ee } alee ayer = 
I Nn 555 a3 cis tes deal dta iteieintonpselnin Wsiattintice aie eee | $1,025,204 | $1,316,000 $1, 550, 000 
EEE Sie eee Mee ek Sees a i sea 2, 304, 693 3, 210, 000 3, 530, 000 
Total radioactive residue processing and controls_-_-.---- 3, 329, 897 4, 526, 000 5, 080, 000 





Radioactive residue processing and control encompasses the entire area of 
waste disposal from the development of concentrate and contain techniques for 
the high level wastes produced in waste processing plants to the dilute and 
disperse approach applicable to the low level waste solutions found in chemical 
laboratories, reactor cooling water, etc. Emphasis ranges from the primarily 
chemical and engineering aspects of treatment to the investigations of environ- 
mental capacities and various methods of radioactive effluents control. 


(1) Residue treatment: 


EI 0 Re ree a eR ee ee $1, 025, 204 
I I a ace aa 1, 316, 000 
SOIR I a reels alee 1, 550, 000 


Work under this activity is primarily directed toward the chemical and chemi- 
cal engineering problems associated with the treatment of the extremely radioac- 
tive wastes produced in chemical processing plant operations. These waste prob- 
lems begin with the dissolution of the fuel element itself and are intimately 
affected by dissolution agents and flow-sheets as well as by actual storage 
technology. 

In particular, work is being directed toward the reduction to solids approach 
with emphasis on the techniques developed for installation in the ICPP waste 
‘alcination facility. Work will continue on development of (1) second generation 
calcination techniques, (2) feasibility of equilibrium, high temperature storage, 
and (8) extension of the calcination approach to stainless and zirconium fuel 
types. The feasibility of removing partially or full decontaminated diluent 
alloying materials will be explored on a unit operations basis. The feasibility 
of high decontamination separation of specific long-lived fission products will be 
pursued as it applies to improved waste storage, rather than to recovery for in- 
dustrial utilization. 


(2) Residue disposal: 


rN oe eine enki ae eee $2, 304, 693 
ean I a a a a ch wa parciicirerasanalaalel 3, 210, 000 
SITE CI a oh ae ec nieseeieas 3, 530, 000 


The handling and disposal of radioactive wastes is a general facet of all 
Phases of peaceful nuclear energy operations. The disposal of radioactive wastes 
is potentially a major nonbeneficial effect on the public and its resources. Radio- 
active waste materials in either gaseous, liquid, or solid forms are evolved in 
essentially all operations associated with nuclear energy facilities. Because of 
the nature and characteristics of the radioactivity involved, its ability to cause 
damage to human tissue, and its potential danger as an environmental contami- 
hant, the safe handling and final disposal of wastes from the nuclear energy 
industry are integral and important aspects of these operations. Basically there 
are three objectives of the developmental programs and investigations provided 
under this activity. These are (a) to develop systems of management of all 
types of radioactive wastes, (b) to establish technical criteria for disposal of 
radioactive effluents to the environment, (c) to obtain knowledge of fundamental 
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phenomena and processes in waste disposal. The program aimed at the realiza- 
tion of these objectives is divided into four areas as set forth below: 


(a) Environmental investigations: 
Fiscal year 1960_____-- I a a ra $1, 150, 000 
Neen Te nad ness ita acenn ie onainatanae Sie 1, 325, 000 


These investigations involve a detailed evaluation of specific environments for 
the purpose of establishing rational technical criteria for safe dispersal of radio 
active effluents into the environment. The increase in fiscal year 1961 is related 
to an expanded program of geophysical investigations at NRTS to obtain 
needed engineering data on ground disposal systems, expansion of oceanographic 
survey work on sea disposal areas and increased geohydrological studies in con- 
nection with regional land burial sites. 


(0) Low and intermediate level waste studies : 
NN IRS CR a tice ome Le a ee 
a I gg re ceed a eee pa itn es saa 450, 000 


Provided for here are studies directed toward the development of improved 
systems for the handling, treatment, and disposal of low and intermediate level 
liquid wastes. The increase in fiscal year 1961 is related to work being performed 
at Hanford and represents the transition to field investigations of work previously 
done in the laboratory on the determination of ion exchange capacity and replace- 
ment reaction between minerals and certain radioisotopes. 


(c) High level waste studies: 
og RO gas | | a See ee 


“ 


weacal wear 306)... .-........- a a ga -_._._ 1, 420,000 


Funds requested will provide for studies directed at the engineering develop- 
ment of practical systems for the safe ultimate disposal of high level radioactive 
wastes. 

The increase requested for fiscal year 1961 will provide for additional effort 
related to the salt experiment at the Carey salt mine, expansion of Hanford 
effort on conversion of high level wastes to an oxide and extension of laboratory 
studies on thermite fixation techniques. 


(d) Gaseous effluent studies : 


Pee) wear 2060... ok cs ia a i a are $355,000 
I I i tree iemiicplcn ..--. 330,000 


Provided for under this activity are studies directed toward the development 
of new and improved systems for treatment and control of gaseous and par- 
ticulate effluents. The scope of work in this area will be continued at approxi- 
mately the same level. 


4. Merchant ship reactors, $8,300,000 








Actual, fiscal | Estimate, Estimate, 
year 1959 | fiscal year fiscal year 
| 1960 1961 
OO i a, $1, 747, 320 | $3, 899, 000 $4, 700, 000 
(6) Maritime gas-cooled reactor__......---- aa eee are 2, 313, 010 2, 575, 000 | 3, 000, 000 
0 


(d) Supporting activities.......__- a aa 309, 379 500, 000 | 300, 000 
eee as I Mn 8 enenewennnesanan 38, 981 200, 000 300, 000 
(f) Study of prototype reactor for nuclear tanker---_---- cunts 0 750, 000 0 


' 
(c) Maritime boiling water reactor_..............--.--.-.----- | 287,161 | 750, 000 | 


a tg tC cee ek | | 4,005, 851 | 8, 674, 000 8, 300, 000 








The objective of the nuclear merchant ship program is to develop economically 
competitive nuclear merchant ships and to secure their acceptance in unre 
stricted world commerce. To attain this goal, the Atomic Energy Commission 
is cooperating with the Maritime Administration in a joint developmental pre 
gram which involves the adaption of technically proven reactor systems to sev 
eral promising vessel types together with a longer range program aimed at the 
development of more advanced nuclear propulsive systems and optimum ship 
designs. The program also includes a variety of supporting activities aimed at 
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assuring that nuclear powered merchant ships may operate freely and safely 
in world commerce with a minimum of operating restrictions imposed because of 
their nuclear character. In carrying forward this program, the Commission has 
responsibility for the nuclear portion of the various projects; the responsibility 
of the Maritime Administration extends to conventional marine phases of the 
work. 

(a) Pressurized water reactors 


| Fiseal year | Fiscal year | Fiscal year 
| 1959 | 1960 1961 





—|} - ge Se 


Te. i cncexdupenwacen ukaseekaeeentienaves . | $1, 747, 320 $3, 899, 000 | $4, 700, 000 


Research and development - -_- gi ere tae ere -| 1, 747, 320 | 1, 800, 000 3, 035, 000 

Fuel fabrication.._............---- Berea 0 | , 200, 000 | 265, 000 

Test operations... _-. ee ates ees ‘ e Betre etal 0 | 899, 000 | 1, 400, 000 
| 


The design, construction, and operation of the NS Savannah represents the 
major segment of the AEC-MA program. The vessel is in an advanced stage 
of construction, and startup and initial operation are currently scheduled for 
the spring of fiscal year 1960. The funds requested under this activity provide 
for the conduct of a research and development effort carried out in support of 
construction activities, the development and fabrication of improved and more 
economic nuclear plant components including cores, and for work related to the 
experimental operation of the vessel’s nuclear plant. These various areas are 
briefly described below: 

Research and development.—Oak Ridge National Laboratory is currently carry- 
ing Out research and engineering activities related to the construction of the 
Savannah, including work in reactor engineering, metallurgy, health physics, 
etc.; the program includes the installation and operation of a water loop in 
the ORR. With completion of construction of the Savannah, ORNL, work will 
be directed toward the development and testing of improved fuels and components 
and analytical work relating to experimental operations of the Savannah's 
nuclear plant. Irradiation of first core type fuel bundles will be continued into 
fiscal year 1961 in order to confirm designed life expectancy. The General 
Electric Co. is now completing design of a second core. While it embodies 
several substantial improvements over the first core, this second core is intended 
primarily for standby purposes to insure the continued operation of the Savannah. 
Development of a third core will be started in fiscal year 1961; the intent of this 
developmental work will be to achieve a core design which represents a major 
step forward from the first and second cores, and will provide a substantial 
improvement in operating costs. Consistent with this objective of improved 
operating economies, and with the President’s directive for use of the Savannah 
as a floating laboratory, work is being initiated to develop improved nuclear 
plant components for use aboard the vessel. In fiscal year 1960, developmental 
and fabrication work will be started on improved control rod drive mechanisms, 
buffer charge pumps, instrumentation, ete.; in fiscal year 1961, fabrication of 
these items will be continued and installation and test aboard the vessel initiated. 

Fuel fabrication.—Fabrication work on the second core was initiated late in 
fiscal year 1959, and is being carried forward on a schedule which will permit its 
delivery shortly after the initial criticality of the Savannah's nuclear plant for 
Standby purposes. The start of fabrication of the third core is now planned 
for the latter part of fiscal year 1961; this schedule is, of course, predicated 
upon the results of third core developmental work and actual operating 
experience with the first and second cores. 

Experimental operation.—This estimate is developed in accordance with the 
agreement between the AEC and the Maritime Administration covering the 
operation of the Savannah for the 2 to 3 years during which she will be jointly 
operated as an experimental vessel. During this period, the AEC will, in general, 
assume the responsibility for all costs related to the operation of the nuclear 
Plant. The estimate presumes an extensive period of tests and trials con iucted 
by the shipbuilder and extending through the first quarter of fiscal year 1961. 
Provision is made for the assignment of the ship’s crew to the vessel following 
‘completion of their training and prior to the initiation of tests and trials. It is 
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also contemplated that the vessel’s operator will undertake engineering studies 
directed toward the solution of specific operating problems and the development 
of improved operating procedures. 


(b) Maritime gas-cooled-reactor program: 
Research and development : 

Fiscal year 1959 

Fiscal year 1960 

Fiscal year 1961 


a 
ae 2,575, 000 
siecrebiiidiabidsad hadi _ 8, 000, 000 


Presently available reactor technology makes it possible to develop marine 
nuclear propulsion plants which can be expected to approach economic com- 
petitiveness in specialized applications. The attainment of truly economic 
nuclear propulsion for a variety of maritime applications is, however, dependent 
upon the development of a highly efficient, lightweight compact plant which js 
largely self-regulating and ideally amenable to remote operation. Design and 
feasibility studies completed in fiscal year 1957 indicated that a nuclear propul- 
sion plant consisting of a high-temperature glass-cooled reactor directly eoupled 
to a closed-cycle gas turbine shows excellent promise for the attainment of this 
low-cost propulsive power objective. 

Since the latter part of fiscal year 1958, the AEC and the Maritime Adminis- 
tration have been carrying forward a jointly financed developmental effort 
aimed at proving out this concept for merchant ship application. AEC responsi- 
bilities in the program center around the work associated with the development 
of the reactor and associated systems; the Maritime Administration has re 
sponsibility for turbine, compressor, and related auxiliaries. The reactor sys- 
tem under development is in the power range of approximately 50 megawatts 
(thermal) ; it will utilize helium as a coolant and will operate with a reactor gas 
outlet temperature of about 1500°. During fiscal year 1959, development cen- 
tered mainly around various reactor core materials and coolants to arrive at an 
optimum design. The fabrication of a gas-cooled loop in a Hanford reactor was 
completed and assembly of a critical experiment was initiated. Preliminary 
design of reactor plant components and test programs to identify and resolve 
related engineering problems were well advanced. In fiscal year 1960, models 
of control-rod-drive mechanisms, reactor vessel, and emergency cooling system 
will be assembled for detailed engineering tests. Inpile testing of fuel and 
other materials in the Hanford loop will continue. In fiscal year 1961, the 
critical experiment facility will be completed and placed into operation. Test 
of models will be completed and the design features of major components will be 
established, and a powerplant simulator will be constructed to highlight 
control problems. 


(c) Maritime boiling-water reactor: 
Research and development : 

SN AP i cc sc cee meban sins eee 

rN i ca chien Sree tal Weenies ei 750, 000 

Fiscal year 1961__-~-- 


The work under this activity relates to the development of boiling-water re 
actor concept to commercial marine application. In fiscal year 1959, work was 
initiated on the resolution of specific engineering and development problems 
associated with the adoption of the boiling-water reactor system to marine use 
and preliminary design data for a 30,000-shaft-horsepower marine plant was 
developed. This design work was done using a 60,000 deadweight ton tanker 
as a reference vessel. In fiscal year 1960, engineering and developmental work 
will continue with emphasis being given to the attainment of design features 
which are specifically related to the seagoing application of the boiling-water 
reactor concept. Rather than being oriented toward a 30.000-shaft-horsepower 
plant, this work will be of general applicability and will be of value to any 
marine boiling-water reactor constructed in the future and to marine reactor 
technology in general. These investigations will deal with studies of stability 
and burnout, automatic control rod position systems, and internal steam 
separation/drying methods. As indicated below, the boiling-water reactor sys- 
tem will be evaluated along with other promising systems for tanker applica- 
tion: as a consequence, plans for continuing work on the boiling-water reactor 
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system into fiscal year 1961 have been deferred pending the outcome of the 
design study. 


(d@) Supporting activities: 
I a dtc ind cnicei alos ee 
rR ON IRI e  ehca Ki econ = ald crater aioe ms 
cess goanisicaacus CRS 


The introduction of nuclear merchant vessels in world commerce requires that 
a number of supporting activities and services be provided. International and 
domestic acceptance of nuclear ships is dependent upon the ability to assess and 
minimize potential environmental hazards resulting from their operation; spe- 
cialized maintenance and repair procedures and facilities must be developed ; 
licensed personnel already documented by the Coast Guard must receive special- 
ized training in the operation of nuclear vessels; and operating rules and ar- 
rangements must be developed to satisfy both foreign and U.S. regulatory 
requirements. 

Environmental and shipboard safety studies.—Since 1958, a program has been 
underway to develop current, tide, and salinity information for an analysis of 
the transport of fission products in harbors and estuarial waters. The informa- 
tion gathered through studies of typical harbor areas is extrapolated to other 
harbors of the world through the use of hydraulic models. Work is also under- 
way to gather background environment information at Camden, N.J., where the 
Savannah is being constructed, and similar studies will be carried forward at 
other sites which will be utilized in the initial test operation of the Savannah. 
Work is also going forward on the development of equipment and methods aimed 
at insuring shipboard safety. Work is underway on the development of counter- 
measures for use against the accidental release of fission products. In fiscal 
year 1960, work will begin on radiation safety problems and procedures affect- 
ing passengers, crew, and cargo, utilizing as-built design data for the Savannah, 
safeguards analysis, and experience with the initial operation of the nuclear 
plant. 

Analysis and design of shore facilities —Nuclear vessels will, of course, require 
specialized facilities for maintenance, repair, and refueling. The AEC is de 
veloping the procedures for specialized maintenance and repair and preparing 
conceptual design data for required facilities. Maritime Administration is 
undertaking the actual detailed design and construction of facilities required ini- 
tially to serve the Savannah. AEC developmental work related toward Savan- 
nah maintenance and repair work will extend through fiscal year 1960, and 
work will also be initiated in fiscal year 1961 on the maintenance and repair re- 
quirements for nuclear vessels utilizing other reactor systems. 

Crew training—The AEC has responsibility for providing on-the-job training 
in reactor operation to ship crews. Funds have been included in this estimate 
to provide for instruction at various AEC reactor sites. 

Acceptance problems.—The international acceptance of nuclear-powered mer- 
chant vessels presents a wide variety of technical and nontechnical problems. 
The latter includes a variety of questions falling into the legal, regulatory, and 
nuclear and marine insurance fields. Work has already been started to identify 
these problems and more detailed investigations into specific problem areas are 
planned for fiscal years 1960 and 1961. Work is also underway to facilitate ac- 
ceptance of nuclear ships by making available technical and nontechnical infor- 
mation to both regulatory groups and to the general public. In this connection, 
technical-documentary film footage relating to the operational phase of the 
Savannah project will be made. 


(e) Advanced reactor studies: 
OUT OED Re oe eS nee ee waenoawinant $38, 981 
san EN ONS a ae ane era eeceto 200, 000 
nA ne eae gaara eenscoe 300, 000 


This activity provides for preliminary investigations and developmental work 
aimed at identifying those reactor systems which offer promise of lower costs 
and improved performance in marine application. It involves technical and 
economic feasibility studies of advanced nuclear systems having long-range 
potential, and preliminary engineering development for those systems showing 
promise for early application in merchant ships. This work parallels a Mari- 
time Administration funded effort on promising nuclear ship designs. 


55226—60—pt. 3———12 
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Feasibility studies —Work will be carried forward in fiscal years 1960 and 1961 
on the analysis of various reactor systems and component improvements to de- 
termine their applicability to advanced nuclear ship designs such as a large 
submersible, surface effects concept, ete. Emphasis will be placed on lightweight. 
compact reactor systems which will be to a large degree self-regulating and 
susceptible to remote operation. 

Engineering development.—Work in this area will be aimed at those reactor 
systems which are now in a relatively advanced state of development and can be 
adapted to marine purposes with a limited amount of developmental work. 
Consideration will be given to engineering problems associated with the applica- 
tion of various reactor systems to specific vessel types. Studies will be made 
of small plants (5,000 to 10,000 shaft horsepower) for dry-cargo or specialized 
vessels, and large plants (35,000 to 40,000 shaft horsepower) including multiple 
reactor designs for very large tanker or liner application. 


(f) Study of prototype reactor for nuclear tanker: 
I a Ba 0 
I a cleat eg cgmnnniaimeneis __. $750, 000 
Fiscal year 1961 


I 0 

Section 113 of the fiscal year 1960 authorization act directs the AEC to under- 
take a design study of a prototype plant suitable for use in a nuclear tanker. 
Engineering and economic evaluations will be made of both the direct- and in- 
direct-cycle boiling-water systems and the advanced pressurized water concept. 
These evaluations are being made in terms of a single reference vessel of 45,000 
deadweight tons by the Maritime Administration. A comparison and evalua- 
tion of each of these studies is being made by the Division, assisted by the Oak 
Ridge National Laboratory on a schedule consistent with April 1, 1960, report- 
ing requirements specified by the Joint Committee on Atomic Energy. 


5. Army power reactors, $15,000,000 


The objective of the Army power reactors program is the development of a 
family of reactor systems to fulfill military requirements for nuclear power- 
plants for use in remote areas and for unique military purposes. To meet this 
objective all reactor concepts which show promise of fulfilling military require- 
ments must be studied and evaluated. Four general reactor concepts are under 
development into military reactor systems: (1) pressurized water reactors; (2) 
boiling-water reactors; (3) gas cooled reactors; and (4) fast reactor systems. 











Actual, Estimate, | Estimate, 
Army power reactors | fiscal year fiscal year fiscal year 
1959 | 1960 | 1¥6L 
a) Army package power reactors $1, 514, 781 $1, 523, 000 $1, 900, 000 
h) Stationary low powerplant No. 1 (SL-1 i 661,613 | 600, 000 | 900, 000 
< Gas-cooled reactor systemis-_.--. ee 6, 305, 972 6, 000, OOO 7, 000, 000 
d) Military compact reactors - - . 341, 858 | 1,000, 000 | 4,000, 000 
(e) General support. ; 160, 710 820, 000 1, 200, 000 
f) Advanced reactor studies - 25, O17 SOU, OOO 0 
(g) Study of reactor at remote site “ om 0 515, 000 0 
Total Army power reactors ; 9, 009, 951 10, 958, 000 15, 000, 000 
Fiscal year | Fiscal year Fiscal year 
1959 1960 1961 
(a) Army package power reactors ‘ - . ‘ $1, 514, 781 $1, 523, 000 $1, 900, 000 
(1) Stationary medium power reactor No. 1, SM-l 
(formerly APPR-1)- ; 516, 743 333, 000 300, 000 
Research and development__-_- nore 368, 420 | 183, 000 | 300, 000 
Test operation z ns ‘ 148, 323 150, 000 0 


The objectives of the SM-—1 research and development program are to improve 
plant reliability and reactor system component lifetimes; to extend the knowl- 
edge of reactor performance characteristics; and to provide basic and advanced 
knowledge and data applicable to pressurized water, stainless steel clad, highly 
enriched fuel nuclear powerplants such as the SM-2, SM-1A, PM-2A, and the 
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PM-2, now being planned, designed, and constructed as a part of the Army 
nuclear power program. 

The effort for fiscal year 1960 includes research and development on core 
performance, fission product analysis, activity buildup, and decontamination 
of the primary system. Core II will be installed and the development of core III 
will commence. In fiscal year 1961, in furtherance of the above objectives, re- 
search and development on activity buildup and fission product analysis will 
continue. In addition, core II performance will be evaluated with the knowledge 
and data gained to be applied to the core III development and fabrication 
program. The major portion and completion of the core III development pro- 
gram will occur in fiscal year 1961. A series of special tests in the areas of plant 
chemistry, radiochemistry, core parameters, shielding studies, instrumentation 
and controls, heat transfer and flow, system tests, mechanical components, and 
health physics will be scheduled, conducted, and analyzed to provide technical 
support by developing applicable areas of pressurized water reactor technology 
for the field plants of the Army nuclear power program. Test operation costs 
will be shared with the DOD through fiscal year 1960; in fiscal year 1961 the 
DOD will fund completely for operation of the plant. 


Fiscal year Fiscal year Fiscal year 
1959 1960 1961 
2) Stationary medium powerplant No. 2, SM-2 (formerly 
APPR-1B)....-..- nates Se et a tea ee $969, O58 $1, 000, 000 $1, 000, 000 
Research and development. a NE ag i ke 969, 058 1, 000, 000 650, 000 
Fuel fabrication.._-- en lt eas 0 0 350, 000 





This program is directed toward the development of a core and related structure 
capable of operating at approximately a 28 thermal megawatt power level for 
1 year. The core will be designed for a net six electric megawatt DOD plant. 
The fiscal year 1960 efforts will include completion of the primary critical experi- 
ment; the conduct of critical experiments on the reference design; performance 
of nuclear, thermal, and hydraulic design analysis; insertion of fuel samples for 
irradiation testing; metallurgical development and pressure vessel design; and 
completion of the core mechanical design. In fiscal year 1961 the design analysis 
of the core will be completed ; the irradiation test results evaluated and materials 
selected ; core fabrication development completed ; core procurement started ; and 
specifications for testing the core will be prepared. 


Fiscal vear Fiscal year Fiseal year 
1959 1960 1961 
(3) Portable medium power plant No. 1, PM-1 (formerly 
APPR-2 Sic cetene ecelapodix ale eteiake bakeries $28, 980 $190, 000 $600, 000 
messerch end Gevelonmens......<.<occcecescesesencacece | 0 0 500, 000 
Fuel fabrication............<..- ‘ aah este neice 28, 980 190, 000 100, 000 


The factory prepackaged plant, constructed in modules to enable rapid field 
erection and relocation, is being designed, developed, and constructed under a 
joint AEC—AF funding arrangement. During fiscal year 1960, core fabrication 
will be initiated. In fiscal year 1961 the core will be completed, a program for 
plant performance testing will be planned, improved plant components will be 
developed, the plant will be analyzed to determine performance limits, and 
technical support for installation and operation will be provided. 


Fiseal year Fiscal vear Fiscal year 
1959 1960 1961 
(6) Stationary low power plant (SL-1)-_--- : ‘i pis $661, 613 $600, 000 $900, 000 
Research and development_.. . =e 4153, 473 295, 000 360, 000 
Fuel fabrication... - 16, 654 0 225, 000 


Test operations oS cin 191, 486 305, 000 315, 000 


i 











ZO 


178 


During fiscal year 1960 plant operation and test will continue to determine 
the limits of performance of the plant and to obtain performance and design 
data from the plant and core to be applied toward improvement of the present 
plant and toward the development of a portable, preassembled, air-transport- 
able plant. In addition, effort will be made to determine deficiencies in the 
present design and to make the modification necessary to correct such deficien- 
cies. During fiscal year 1961 plant operation and testing will continue with 
the above objectives. In addition, a replacement core will be designed and 
procured. Development of a preassembled, modular plant will be initiated. 





Fiscal year Fiscal year | Fiscal year 





1959 } 1960 1961 
(c) Gas-cooled reactor system_------------- Fog eke 6,305,972 | $6, 000, 000 $7, 000, 000 
CROAT OI Geren Ment. ..ocoin asec cnccccccccncenes 2, 866, 271 4, 425, 000 3, 950, 000 
Fel fabrication mai ss iaacaebsleaibiea meat | 586, 169 | 950, 000 555, 000 
IIE wdc nn nactecejcecsen« a a Je 0} 575,000 | 2. 050, 000 
Experiment fabrication _...........---- a ivieiinier alae emikll | 2, 853, 532 


| 50, 000 445, 000 
| 


The objective of this program is to develop a mobile, trailer-mounted, nuclear 
powerplant to meet a requirement of the DOD. In fiscal year 1960 work will in- 
clude core and shield development for the water moderated ML-1, core develop- 
ment for the solid moderated GCRE-II system and testing of components in 
shock and under extreme environmental conditions. A second core for the 
GCRE will be fabricated in fiscal year 1960, and fabrication of the ML-1 core 
will be initiated. The GCRE will be completed and operated for two quarters. 
During fiscal year 1961 research and development will continue on the ML-1 
core with primary emphasis on testing of elements in and out of pile. The solid 
moderated core development will continue to the point of design of the core and 
reactor vessel. The MI-1 core will be completed and fabrication of a second 
core will be initiated. The GCRE will be operated for the entire year and the 
MI-—1 for one quarter. Procurement specifications for military field units of the 
ML-—1 type will be initiated. 


(d) Military compact reactors: 
I ia Cte nae eek a teae $341, 858 
I a seat eel aainceebeoeeh 1, 000, 000 
I a asc ea dincnidin 4, 000, 000 


In fiscal year 1961 the principal effort will be directed toward system and com- 
ponent development of the compact reactor. 
Additional information of a classified nature is presented on classified page 118. 


(e) General support: 
Ie cet pnasimneics aia ie nae $160, 710 
I re 820, 000 
I a eb eee een 1, 200, 000 


Funds in this activity are required to cover the cost of (1) operation of the 
hot cells and shop and maintenance building at the Army reactor experimental 
area, (2) services provided by the National Reactor Testing Station operator, 
(3) general research and development support of the Army program by the Oak 
Ridge National Laboratory, (4) operation of the nuclear test plant, a full-scale 
core test facility to test Army field plant cores prior to actual use, and (5) de- 
velopment of commuter codes for use in nuclear design and analysis of pressurized 
water cores. 

(1) Area support facilities: 
Sa NU CU tn 0 
en a ces ise cians Soterenincpecinea esa 
Fiscal year 1961 _. 350, 000 


The hot cells and shop and maintenance building to be completed late in fiscal 
year 1960 will be operated in support of the Army reactors located at National 
Reactor Testing Station, Idaho. 

(2) NRTS services: 
Fiscal year 1959 eae 0 
INNS 50, 000 
een NUR TR eS 300, 000 
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Increased activities in the Army reactors program at the National Reactor Sta- 
tion, Idaho, will result in increased services, i.e., health and safety, communica- 
tion, fire protection, security, transportation, etc., and appropriately higher 
allocations of charges therefor. 

(3) ORNL: 
Ie I ca eet $160, 710 
SiSCRl FORT 2U0e= 6 i wa eennn Se eels tee teow interested nate 200, 000 
Ane VANE Ieee a skein ee bd akin ae eee 125, 000 


The effort in fiscal year’s 1960 and 1961 will be devoted to advanced research 
and development on reactor technology, primarily in the field of metallurgy at 
ORNL, for application to mobile and portable power reactors. 


(4) Nuclear test plant (NTP) : 
Pe aR ea scares ponsasel asraaies 0 
a ines ee 
Fiscal year 1961_-_- ss aaemeape tases 250, 000 


Conceptual design of the NTP, a full-scale core test facility to test Army field 
plant cores prior to actual use thus obviating the necessity for prototype plants, 
will be completed in early fiscal year 1960. In addition site survey and selection 
will be completed, the detailed design will be reviewed, and specifications for 
selected equipment will be prepared. In fiscal year 1961 the construction work 
will be monitored, technical and engineering services in support of construction 
performed, a core-testing program for the SM-2 prototype core planned and 
coordinated, and initial test operation of the facility conducted. 


(5) Code development: 
I a NN a ce manners 0 
I ae a rs es $300, 000 
De I a ie aac Sn saan na 175, 000 


This is a program to develop digital computor codes and programs for use 
in nuclear design and analysis of pressurized water cores to obtain longer life, 
greater economy, reduced flow and pressure requirements, and better control. 
In fiscal year 1960 a literature survey will be completed and the selection, evalua- 
tion and verification of applicable available codes made. In fiscal year 1961 
codes will be further verified on actual core operating data. 


(f) Advanced reactor studies: 
eS CRORE ei sos ii cciaxeaasaeeees son Poy Oke 
ASIA NN neem tiga Sangeset<ign a 
Or NNO a ge ane amelie aati 0 


These studies have included the continuous evaluation of advanced reactor 
concepts to determine adaptability of results to package reactor systems for 
foreseeable lang-range requirements . No studies are contemplated in fiscal year 
1961. 


(9) Study of remote military power: 
Sai RR URN RG MUCUER I CRD a stn cast ci ic a teas ana esl enonlaCali 0 
NC OR a $515, 000 
I aR et a eee 0 


The study of remote military power applications being conducted in response 
to a directive contained in the fiscal year 1960 authorization act will be completed 
in fiscal year 1960. 

6. Naval reactors, $85,000,000 

The objective of the naval reactors program is the development of naval nu- 
clear propulsion plants and reactor cores in a wide range of power ratings 
to meet military requirements specified by the Department of Defense. The 
pressurized water nuclear propulsion plants and cores under development by 
the Atomic Energy Commission are suitable for installation in Navy ships rang- 
ing from small submarines to large combatant surface ships. The level of the 
naval program of the Atomic Energy Commission in fiscal year 1961 is ap- 
proximately the same as in fiscal years 1959 and 1960. Emphasis continues on 
the research, development, and design of pressurized water reactor cores of im- 
proved design and longer life. The test operation and evaluation of naval re- 
actor prototype plants and cores and the operations of special development 
test facilities also will continue. Construction of a natural circulation test 
plant will be underway and initial test operations of the destroyer reactor proto- 
type plant are scheduled to begin. 
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Additional information of a classified nature is presented on classified pages 
118 through 130. 

7. Airplane propulsion reactors, $73,000,000 

The airplane propulsion reactors program is directed toward the development, 
fabrication, and testing of nuclear reactors and associated components, and their 
integration into aircraft nuclear propulsion systems. The development of turbo- 
machinery and other Air Force oriented components of the propulsion system 
is being performed under Department of the Air Force contracts. 

Additional information of a classified nature is presented on classified pages 
131 through 135. 

8. Missile propulsion reactors, $43,300,000 

The objective of the missile propulsion reactors program is to demonstrate the 
feasibility of nuclear reactors for application to ramjet and rocket propulsion 
systems. 

The fiscal year 1961 program will continue the research and development ef- 
fort and provide for fabrication leading to the operation of additional experi- 
mental reactors at the Nevada test site. 

Additional information of a classified nature is presented on classified pages 
135 through 139. 


9. Satellite power sources, $14,000,000 


This program is directed toward the development, fabrication, and testing of 
small, lightweight package-type auxiliary power systems utilizing nuclear- 
derived heat radioisotopes and compact reactors. The SNAP III program to 
develop small inexpensive proof-of-principle nuclear-powered devices with unique 
conversion techniques will continue. The initial unit in this program, a 5-watt 
model producing electric power by means of thermoelectric converters, was 
demonstrated in fiscal year 1959. 

Additional information of a classified nature is presented on classified pages 
140 through 145. 


10. Operational services, $1,000,000 


Included in this category are the nondistributed costs of the materials test- 
ing reactor, and engineering test reactor, and the operation of the National 
Reactor Testing Station, and such other costs as startup and standby, and trans- 
portation and security shipments. 


Actual, Estimate, Estimate, 
fiscal year fiscal year fiscal year 
195¥ 1960 1961 
(a) Operation of test reactors-_--_. ne $1, 554, 585 0 0 
(b) Operation of National Reactor Testing Station-_--- 214, 588 $352, 000 $550, 000 
(c) Startup and standby costs ’ i 1, 338, 073 136, 000 150, 000 
(d) Transportation and security shipments 145, 320 180, 000 300, 000 


Total 668, 000 1, 000, 000 





(a) Operation of test reactors: 
Fiscal year 1959_- 

















Fiscal year 1960__ bern laretaldl oa . 0 
Fiscal year 1961_- ae pane ans ba cievn alesekae fs 0 
| Actual, fiscal} Estimate, | Estimate, 
year 1959 | fiscal year fiscal year 
1960 | 1961 
Materials testing reactor: | | 
Gross cost of operation..__..._....-.-- Seireaitiigteknickiaaaon | $3, 958,030 $4, 400, 000 | $4, 460, 000 
Less irradiation services to other programs_. pets 3, 958, 030 4, 400, 000 4, 460, 000 
PE kei HAD Rlnld niin clacadennobiniendocheciind 0 | 0 | 0 
Engineering test reactor: | 
Sn og dd a Iain nine nawocabandee | 4, 273, 163 | 5, 400, 000 5, 800, 000 
Less irradiation services to other programs.............--- | 2,718, 578 | 5, 400, 000 | 5, 800, 000 
Re ee Ik ee Rees Oe | 1, 554, 585 | 0 | 0 
{ | \ 








— 
CO 
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The materials testing reactor and the engineering test reactor operate to 
provide high flux for research purposes for various AEC contractors, AEC- 
sponsored and public groups in the study of radiation damage; to assist with 
fundamental research on transuranic and other elements; to aid in the develop- 
ment of fuel elements for various types of reactors; to produce isotopes; and 
to provide a source of neutrons for cross-section measurement work. The cost 
of these services is charged to users of the services, and there are, therefore, 
no costs shown here. In fiscal year 1959 the ETR was not fully utilized for the 
whole year due to loop installation work. Asa result, a net cost of $1,554,585 for 
fiscal year 1959 was not distributed to using programs. 

b) Operation of national reactor testing station: 


Fiscal year 1959 $214. 588 


Fiscal vear 1960__. 352, 000 
Fiscal vear 1961 550, 000 

Actual, fi | Estimate, Estimate, 

year 1959 fiscal year fiscal year 

1960 1961 

Gross cost of operation ee Cacia $5, 844, 164 $6, 280, 000 $6, 690, 000 
Less distribution credits ' ‘ 5, 629. 576 5, 928, 000 6. 140, 000 
Net cost_- P ; 214, 588 352, 000 550, 000 


This activity is for operating and maintaining the national reactor testing 
station. The costs are distributed to the programs using the services of the 
station. The increase in operating costs is for related communications, health 
and safety and transportation costs and additional advanced general site plan- 
ning. The advanced general site planning includes such items as: underground 
water studies; aggregate investigation, halogeton control, and grazing claims. 
(c) Startup and Standup Costs: 
shila’ cabietge ese ~. Sh, fee Ole 
eee eran en Seek eee 136, 000 
ee 150, 000 


Pista your 1700... -......_. 
DPrseal Veer toons 


This activity provides for the startup and standby of certain special reactor 
materials production facilities and related termination costs. In fiscal year 
1959 costs were for partial termination of beryllium contracts plus a small 
amount of yttrium standup costs. Fiscal year 1960 costs will be incurred for 
beryllium and yttrium plants standby and startup. 


(d) Transportation and security shipments: 


Discal year 1po0........ tt et Sa eer $145, 320 
Pinca veut tee... aa NS cee ae issn cs aides! ee 


Fiscal year 1961 eau. —300;000 


This estimate is for coordinating, escorting and providing armed protection for 
shipments of highly classified materials and documents, as well as materials 
that cannot be transported by common carrier because of health and safety 
hazards. 

11. Equipment not included in construction, $21,800,000 

Equipment requirements for the reactor development program are estimated 
at $21,800,000 for fiscal year 1961. This requirement is to support the con- 
tinuing program for development of civilian and military reactors. There fol- 
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lows a breakdown of the equipment requirements estimated for each operations 
office. 





| Estimate Estimated 

| of other equipment 

Operations office operating costs, fiscal 

costs, fiscal year 1961 

year 1961 

Chicago. ___-- : Ne a _..| $62,710,000 $3, 900, 000 
Idaho : 7 ani a 24, 315, 000 1, 500, 000 
Lockland : see fe oe 66, 925, 000 4, 700, 000 
New York . 12, 756, 000 700, 000 
Pittsburgh Be ; ‘ 53, 840, 000 4,700, 000 
Schenectady i ae ee Kea - Re 46, 873, 000 1, 500, 000 
Oak Ridge ; ; Pd | 30,945,000 1, 300, 000 
Savannah River | 12, 250, 000 200, 000 
Albuquerque i aes 29, 090, 000 1, 800, 000 
Hanford a Bias , bet ‘ 7, 855, 000 | 800, 000 
San Francisco ae : 30, 854, 000 | 700, 000 
DRD—Headquarters.._-_-_- : : SE i - | $35,987,000 0 
a Sk ee ae ee eae Eee Se Re : | 414, 400, 000 21, 800, 000 





ABANDONMENT OF ADDING GENERATING CAPACITY A'lT SHIPPINGPORT 


Mr. Cannon. Last year we had some discussion about setting prior- 
ities for power reactor concepts in terms of those most likely to 
achieve the economically feasible electric power in the shortest time. 
You have been working on that; we have been discussing that. I 
believe we asked you to include that in the record. What has hap- 
pened to the idea that the power company could add generating 
capacity at Shippingport ¢ 

Dr. Prrrwan. The studies that we made since last year, Mr. Cannon, 
to determine the economic feasibility of Duquesne adding roughly 50 
megawatts of additional capacity have indicated to the satisfaction 
of both Duquesne and ourselves it is not economically feasible. The 
cost of adding generating capacity alone is so high that the cost of 
the reactor would not be economical. 

Mr. Cannon. For the time being you have abandoned that idea? 

Dr. Prrrman. Yes, sir; we plan to go on to increase the power of 
the reactor but to dump that heat rather than to generate electricity. 

Mr. Cannon. The idea here is that the Government will pay this 
cost instead of the Duquesne Power Co. What is the situation there? 

Dr. Pirrman. The situation is that we will generate no electric 
current with the additional steam that is produced from this core 
that we are placing in the Shippingport reactor. The power that 
is produced will be made into steam which will be dumped in the 
so-called steam dump. We have in this year’s authorization budg- 
eted for this $4 million additional construction. 

Mr. Cannon. The idea is then that the Government, rather than 
the Duquesne Co., will bear the burden. 

Dr. Prrrman. Yes; the Government will bear the additional cost. 

Mr. Cannon. What is the cost ? 

Dr. Prrrman. Estimated at $4 million, sir—dumping the steam for 
the 50 megawatts. 

Mr. Cannon. Is that a continuing expense 4 
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Dr. Prrrman. No. That is a nonrecurring construction expense. 
It is in our construction budget, sir. 

Mr. Cannon. Mr. Jensen. 

Mr. JENSEN. Is the record of operation of the Shippingport plant 
such as to enable it to operate to furnish dependable capacity to 
Duquesne Light Co. or has it been more of a dump-power proposition 
with the utility not being able to depend on the Shippingport capacity 
at time of system peak demand? 

Dr. Prrrman. The Shippingport reactor, sir, was built with the 
idea that it would be a developmental power reactor, with the empha- 
sis initially on the developmental aspects of the operation of that 
reactor. It is not meant to be on steam for a continuing period of 
time to meet a high load demand. The whole purpose of this veactor 
is that it is a very highly instrumented reactor from which you can 
get extremely valuable information that can be used in the construc- 
tion of future reactors. It has in its operation furnished such informa- 
tion. It is the only reactor to date that has given us the statistical op- 
erating information about fuel, for instance. So that, in answer to 
your question, it is not used by the Duquesne Co. as a demand-type 
reactor. 

Mr. JENSEN. It has little value in that respect to the Duquesne 
Co.? 

Dr. Prrrman. I would not say it is of little value, sir. It was 
planned in their system at the time they integrated it into the system 
that it would necessarily be on the line 80 to 90 percent of the time. 
I believe it has been on about 40 percent of the time. 

Mr. JeNsEN. You can’t depend on it? 

Dr. Prrrman. It is not a question of dependability, because of the 
failure of the reactor to operate. It is because we wish to get infor- 
mation and, therefore, we shut the reactor down and start it up and 
run it through its paces as a developmental tool. 

Mr. Jensen. Is this the reason we are told—— 

Dr. Prrrman. No, sir; I think the primary reason is that the cost 
for the additional generating capacity is of the order of roughly 
$24 million. This includes not only the generating capacity, but the 
lines necessary to get it from the Shippingport site to the area where 
they need the capacity. They do not need the power in that particular 
area. There is about $4 or $5 million worth of transmission lines that 
would have to be built. So the combination of the transmission lines, 
plus the somewhat expensive turbine generator equipment that is 
necessary for this saturated steam equipment, steam produced at 
Shippingport has made it uneconomical to generate the current. 

Mr. Cannon. Could the Duquesne people put in additional genera- 
tors and utilize the steam and save the Government from the expense 
of the sink? We gave them a differential. We gave them a special 
rate. It looks as if we have catered to the Duquesne people there at 
our expense. Why didn’t the Duquesne people build this additional 
generator? 

Dr. Prrraan. The Duquesne people have put into the Shippingport 
facility on the order of $20 million already for the conventional equip- 
ment that is in there. 
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Mr. Cannon. They got value received, did they not ? 

Dr. Prrrman. They are. The additional $20 million for the 50- 
megawatt power to be generated—if you just take the capital cost 
alone, it would be completely uneconomical to generate the power. 

Mr. Cannon. They could utilize the steam. We gave them a spe- 
cial rate on the steam. Why should they not go ahead and put ina 
generator and save us from the heavy expense of the sink ? 

Dr. Prrrman. Even if we gave them the steam for no charge at 
all—and they are paying at this time about 8 mills per kilowatt-hour 
for the steam they are buying from us at this moment—but if we gave 
them the steam for essentially zero mills per kilowatt-hour for the 
steam, just amortizing the cost of this $20 million for the 50 mega- 
watts of power that will be produced is too expensive a proposition. 

Mr. Cannon. We could have very well given them the steam if it 
would have saved us from the expense of the establishing of the sink. 

Dr. Prrrman. I say, even if we gave it at essentially a half mill 
a kilowatt-hour, it would be uneconomical. It will not pay for itself 
under any conditions we have figured out. 

Mr. Cannon. Isn't this really a failure on the part of the company 
to carry out an agreement they had with us/ It was part of the 
original plan that they should utilize the steam; that it would not 
be necessary for us to construct this sink. Apparently they have 
fallen down on their agreement. 

Dr. Prrrman. No, sir. They put in enough capacity to take the 
reactor to 100 megawatts. The capacity was initially 60, The Du- 
auesne Co. did put in capacity to go to 100 megawatts. The original 
agreement was based on their taking the steam up to that. The con- 
tract calls for them paying 8 mills per kilowatt-hour for this steam 
that comes out of the reactor up to this 100 megawatts. Their con- 
tract was for a fixed period of time. There was no conmitment on 
their part to go forward beyond that at the same price and there was 
no commitment, implied or otherwise, with regard to increasing power 
beyond this 100 megawatts. 

Mr. Cannon. Why did we let this time limit expire? Why didn’t 
we go ahead and insist on provision being made to carry out the con- 
tract. 

Dr. Prrrman. Our contract had no provision for having them put 
on the additional 50 megawatts. They have already put the 100 mega- 
watts on. Our present capacity at Shippingport is 100 megawatts. 
The present core goes to 60 megawatts. We are replacing that core 
in a way that it will be possible to go to 150 megawatts equivalent elec- 
trical power. There is no contractual relation that would in any way 
obligate them to put the additional power on. And then it just is un- 
economical for them to do so, and I think in no way have they reneged 
on their contract. 

Mr. Cannon. If Duquesne refuses to take this steam, is there some 
other disposition that could be made of it’ Is there some other market 
for it? Could the steam or heat be marketed elsewhere, or otherwise / 

Dr. Prrrman. One of the main reasons that Duquesne cannot use 
this power economically is that the need for power on their system 1s 
not at that particular location. They would have to transport the 
power over powerlines to some more distant area, and there is no other 
utility company in the area that can use that. The cheapest way for 
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us to get rid of the heat, the extra heat that is generated, is to dump it. 

Mr. Cannon. That was an expense which we had not anticipated. 

Dr. Prrrman. It was an expense which at the time we went into it 
we wanted to investigate with Duquesne, if possible, generating the 
electrical current. 

Mr. Cannon. But we took for granted that Duquesne would utilize 
all stes um available. 

Dr. Prrrman. With the $5 million in last year’s budget we were 
antic ip! iting we would try to negotiate with them to try to take this 
power. 

Mr. McConr. The Commission appointed a special committee to go 
into this matter. It happens that Dr. Wilson who is now a Commis- 
sioner was a member of that committee. He may have some remarks 
he would like to make. I would like to give him an opportunity. 

Mr. Cannon. Dr. Wilson, we shall be glad to hear from you. 

Dr. Wiison. I think it should be made clear that the Duquesne 
Power Co. lived up to everything that could be expected of them. 
They are actually going to take a lot more steam than the ‘vy have from 
the present core. They are going from 60 to 100 megawatts with 
their existing installation. Now, it is the extra 50 megawatts that 
the »V will not be able to take, and ney do not want to install the gen- 
erating equipment for that because we can’t give them assurance of 
operating that for any great period of time. Some time the day will 
come when we have these other powerplants going that we will want 
to shut down Shippingport. Actually its cost is very high. Du- 
quesne Light was in the position that they were willing to make an 

agreement for paying for steam for 20 years if we were willing to 
give them the steam, but if we should cut down the plant in 5 more 
years, we would have to pay three-quarters of the cost of the extra 
generating capacity, which we did not want to take the obligation 
for the Government. Therefore, it really looked to us as though 
was the cheapest way for us to get out and that Duquesne Light was 
doing everything that could be expected under their contract or even 
wiling to go the second mile. But obviously with poor quality steam, 
intermittent operation, and a serious question as to whether we would 
want to operate it for 20 years which you ordinarily use to pay off 
generating equipment, it just was not economical. To protect them- 
selves they would have had to put it back on us, on the Government, 
if we should down the plant before the 20 years were out. 


AMERICAN STANDARD CO. STUDY 


Mr. Cannon. Here is another proposition which we had not antici- 
pated. You contracted a study with the American Standard Co, on 
the variable moderator reactor. I don’t recall hearing of this plan 
before. Just what is involved ’ 

Dr, Prrrman. This is one of a series of studies that we make each 
year, sir, on the possibilities of new ideas having some economic 
feasibility in the future reactor development program. The varied 
moderator reactor is one in which the control of the reactor is by 
variation of the level of the moderator that is in the reactor. It uses 
water as a moderator, and you control the level rather than running 
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in and out the control rods. It isa simpler method of control. This 
is a study which the American Standard people started last year. 

Mr. Cannon. What time will be required for this study ? 

Dr. Prrrman. Could I ask Mr. Aebersold ¢ 

Dr. Arpersoip. I don’t know. 

Dr. Prrrman. It is the order of 6- to 8-month study, sir. 

Mr. Cannon. What results are you achieving in the work on nuclear 
superheat ¢ 

Dr. Prrrman. Nuclear superheat is going along quite well. We 
have programs at several places underway. The Northern States 
power reactor has been modified to make it so that it can be constructed 
as a nuclear superheat reactor. The bonus reactor is built under see- 
ond round conditions in Puerto Rico which is a superheat reactor, 
It looks encouraging to us. 

In addition to that we have studies underway with both the General 
Electric Co. and the Combustion Engineering Co. to develop the study 
of the possibilities of developing nuclear superheat and the Borax V 
reactor, which is coming in under construction, will be a nuclear 
superheat reactor. 

The Cuairman. The committee will stand adjourned. 


Wepnespay, Aprit 20, 1960. 
AFTERNOON SESSION 
Mr. Rasautr. The committee will come to order. 
COOPERATIVE PROGRAM WITH CANADA 


What do you expect to gain from the cooperative program with 
Canada on heavy water reactors? What are the financial arrange- 
ments on this work? Do you want to answer that, Mr. MeCone? 

Mr. McCone. I think it is best that Dr. Pittman, the Director of 
Reactor Development, answer that question. 

Mr. Rapsavur. Dr. Pittman. 

Dr. Pirrman. The program we are anticipating with the Canadians 
ties in with the fact that they and we are both carrying out at this 
time developmental work i in the field of heavy water moderated natural 
uranium reactors. The Canadians are building a small 20-megawatt 
reactor in Canada now, and have approved and are starting construc- 
tion on a 200-megawatt power-producing reactor of this heavy water 
natural uranium type. The work they have done in their laboratory 
and the work they will be doing to construct this large-scale reactor 
and operate the large- and small-scale reactors will be of great value 
to us and to them in the development and use of heavy water reactors. 

In turn, the work we are doing in this country on the several smaller 
scale reactors will be used in this cooperative program. The way we 
plan to carry this out is a cooperative basis, and we have asked for 
the authorization to spend $5 million on research and development 
effort to assist in certain specific items that we can do better in this 
country for the so-called CANDU reactor which is the 200-megawatt 
reactor in Canada. 
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The Canadians, for several years have been interested in the heavy 
water field. Their scientists and engineers are extremely capable in 
this field, and the cooperative program will be of much benefit to our 
program. 

Mr. Ranaut. There is no funding in this budget, is there? 

Dr. Prrrman. The authorization bill provides $5 million. 

Mr. Rapaur. $5 million authorized ? 

Dr. Prrrman. Yes. The program is a 3-year program. 

Mr. Ranavr. So this amount of money extends over a 3-year period ? 

Dr. Prrrman. Yes. The annual amount that would be ee will 
show in the heavy water program. The heavy water budget for fiscal 
year 1961 amounts to $8 million. 

Mr. Rasavur. I thought you said $5 million? 

Dr. Prrrman. $1.5 million in fiscal year 1961, sir, for the cooperative 
program with Canada out of a total program of $5 million covering 
a }-vear program. 

Mr. Ranaut. Is that the amount you need in 1961? 

Dr. Prrrman. For this program: yes, sir. 

Mr. Ranaut. When do you expect to get into the actual construction 
of the experimental organic-cooled reactor ? 

Dr. Prrrman. The organic-cooled reactor is the one we will build 
at Idaho. We expect to start construction some time this year. We 
are working on the design now. 


FAST BREEDER REACTOR 


Mr. Ranavtr. Last year you said EBR-IT would be in operation in 
May of this year. Now, you say it won’t be operable until December. 

Dr. Prrrman. That is right, sir. 

Mr. Ranavr. Why this slowdown ? 

Dr. Prrraan. There have been many causes of delay, primarily asso- 
ciated with field construction problems. For example, the steel strike 
delayed delivery of a major piece of equipment which was required 
for installation of other equipment. Some delay also may have been 
caused by modifications of design to take advantage of the latest 
information that we have learned on the experimental breeder develop- 
ment program. We expect it to go critical in the latter part of 
this year. 

Mr. Ranaut. The results of the study with this reactor would have 
some relationship to the Fermi reactor at Monroe, Mich. ? 

Dr. Prrrman. Yes, sir. 

Mr. Ranaut. We were kind of anxious that this get on the line. 
_ Dr. Prrrman. We are anxious that this get on the line, too, because 
it is an extremely important part of our fast breeder program. We 
are doing everything possible to push the sc ‘hedule as fast as we can. 

Mr. Ranavr. This isa fast breeder reactor, is it not ? 

Dr. Prrrman. Yes, sir. 

Mr. Rapaur. Is this delay going to slow down the Monroe project ? 

Dr. Prrrman. No, sir. The Monroe project has had some problems 
with its core, the fuel structure, and they also are expected to have 
some delay. It will probably be early in 1961 before the Fermi re- 
actor goes into operation. This delay will not in any way affect them 
in any event, even if they had not had that delay. The information 











188 


that comes from this reactor and the Fermi reactor tied together will 
give us information on the fast breeder system. Operation of 
EBR-II does not have to precede operation of the Fermi reactor. 


SODIUM REACTOR EXPERIMENT 


Mr. Ranaut. Please explain the significance of the recent fuel ele- 
ment failure in the sodium reactor experiment, and tell us why any 
further work on sodium-type reactors should not be limited strictly 
to fast breeder development work. 

Dr. Prrrman. The fuel failure on the sodium reactor experiment 
had nothing to do with the fact that it was a sodium-cooled graphite 
moderated reactor, and it in no way should indicate that that system 
should be stopped. It was caused by some contamination that got 
into the sodium. This liquid sodium is the coolant that takes the 
heat out of the reactor core. There was an organic material used to 
cool seals in one of the pumps. That organic material got into the 
sodium and decomposed, forming some “solid pieces that plugged 
up the flow. 

Mr. Ranaut. So it was not the fact that it was sodium ? 

Dr. Prrrman. It was foreign matter in the sodium. We have im- 
mediately taken steps to assure that no such foreign matter will get 
into the Hallam reactor. Actually, in our program for the sodium- 
cooled system we are deemphasizing the sodium-cooled graphite mod- 
erated reactor and emphasizing the fast reactor sysiems, because, oi 
the basis of our present an: alysis, it looks like everything that can be 
gained from the sodium system, namely, the high temperature and 
therefore efficient operation, can be gained in the fast breeders. 

In addition, the fast breeder reactors have the possibility of breed- 
ing. Therefore, our major seetage’ is planned to be put on the fast 
reactor system. You will notice in the budget there was a de-empha- 
sis on the sodium graphite systems. 


VARIATIONS IN ALLOCATION OF APPROVED PROGRAMS 


Mr. Ranaut. You know, this Fermi reactor is out in my area, and 
I go out there quite often. The amount allocated to gas-cooled reac- 
tor development work for 1960 was $9.5 million. Now you are show- 
ing expenditures of $11.5 million for 1960. The committee is glad 
to see this concept expedited, but this is one more example of the 
variations between your budget estimates and actual allocation. 

Further along this same line you estimate the Kaiser contract cost 
at $2.1 million for 1960. Now you show it as only $1 million. What 
plans do you have for making your budget figures more realistic? 


GAS-COOLED-REACTOR PROGRAM COSTS 


Mr. Prrrman. The situation on this particular matter, sir, is that 
we have found in trying to push the gas-cooled-reactor program, be- 
‘cause of its importance to the long-range development of economic 
nuclear power, that we were able to do more work in a shorter time 
than we had previously anticipated at the time the budget was pre- 
pared, at the time we talked to you last year. All of this work that 
can be done is work that is valuable to the rapid progress of the pro- 
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gram. The fact that the Kaiser program changed somewhat is be- 
cause of the relocation of the effort or the determination to locate the 
effort at Oak Ridge and bring in the Carbide people. It is a shift 
in the amount of work that the Kaiser people would be doing versus 
the Carbide people. 

Mr. Rapavr. That was all on gas cooled. 

Dr. Pirrman. All on gas cooled, yes, sir. 

The problems of trying to predict a year to 2 years ahead of time 
on the exact amount of expenditure on the research and development 
program are quite difficult. We do the best we can on predicting. 

Mr. Ranaut. That is about 50 percent out of the way. 

Dr. Prrrman. Yes. That wasa reallocation. That was part of the 
increase that went to Carbide’s phase of the work. 


THERMAL BREEDER PROGRAM 


Mr. Ranaut. Last year you budgeted $7.5 million for the thermal 
breeder program. The House specifically reduced this to $5 million. 
The conference action indicated a possible restoration of part of the 
cut. Now you show that you are going to spend $8.5 million on this 
program in 1960. Lask why? 

Dr. Prrrman. The situation with regard to the thermal breeder 
program is that when we talked to you last year there were three spe- 
cific concepts considered under the thermal breeder program : aqueous 
homogeneous, molten salt, and liquid-metal-reactor alanine At that 
time we had indications that the aqueous homogeneous was the only 
one of the three that seemed to have promise for breeding or high 
conversion ratios. However, there were studies underway that would 
more accurately determine whether the others had any future. 

We indicated that the liquid-metal-cooled reactor system could be 
closed out. It turned out, however, that the closing out of the liquid- 
metal-cooled system was not something that we could accomplish be- 
fore 1960, and $1.5 million has been necessary in the closeout of the 
liquid-metal-cooled system in 1960. 

The studies that we have been carrying out, and we have gotten pre- 
liminary reports as recently as March, and continuing studies, indi- 

cate that the molten salt reactor system, while not as good a breeding 

system as the aqueous homogeneous system, does have a high conversion 
ratio. It does not quite make more than it burns, but it has a high 
conversion ratio. It offers potential economics that we feel are worthy 
of continuing studies. 

Mr. Rapavur. You are confirming then what you have here in your 
justification, that you are going to discontinue that ? 

Dr. Prrraan. We are discontinuing the liquid-metal-cooled reactor. 

Mr. Ranavr. What about the molten salt? 


MOLTEN SALT REACTOR EXPERIMENT 


Dr. Prrrman. I feel right now, sir, that the molten salt does offer 
enough possibilities that we will probably want to give serious con- 
sideration to a reactor experiment in that field. 

Mr. Rapaur. Since none of the fluid concepts are judged to be of 
reasonable potential, will you please explain to the committee why 
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we cannot drop this thermal breeder program and use the money on 
something more worthwhile? 


FLUID FUEL SYSTEMS 


Dr. Prrrwan. The fluid fuel systems do offer a potential advantage 

in that if an adequate fluid fuel system, and molten salt is one of these, 
can be developed it will offer the advantage that you do not have to 

vo through the fabrication of solid fuel elements for these reactors. 
The continuation of a fluid-fuel program and a thermal breeder pro- 
gram is in our opinion necessary, because it is one promising way that 
you can use thorium as a raw material in the long run. We feel 
that the use of thorium as a potential raw material is something that 
we have to continue to study as a long-range possibility. 

Mr. Ranavr. Now, why should we not drop it and do something 
else with the money ? 

Dr. Prrrman. I think, sir, to drop a system, to drop studies 

Mr. Ranaut. Have you discovered anything new ? 

Dr. Prrraan. Yes, I think we have discovered something in the 
fluid-fuel system, particularly in the molten salt system, that would 
indicate that if we are not looking actually for breeding but for high 
conversion ratios, and the fact that you can get high temperature from 
a molten salt reactor means that it has a potential for economic 
possibilities. The aqueous homogeneous system is the main one that 
offers potential for breeding in the thorium U?2%* system. 

Mr. Raract. In the report to the Commission of December 1958 an 
ad hoe committee on reactor policies and programs recommended that 
the flnid-fuel concepts be critically evaluated and work concentrated 
on the concepts that appear most promising. Subsequently a task 
force of outstanding scientists and engineers was convened to make 
this technical evaluation and comparison in eee 1959. The find- 
ings of the task force were used to evaluate each of the fluid fuel con- 
cepts in terms of its potential for meeting the objectives of the na- 
tional civilian power reactor program. It was concluded that, first, 
none of the fluid-fuel concepts can meet the short-term objectives of 
achieving competitive power’ costs in the United States in 10 years, 
or in foreign countries in 5 years: second, that none of the fluid-fuel 
concepts are potentially attractive for reducing power costs over a 
long range based upon task force estimates of power costs for 30-mega- 
watt-electrical stations and of the research and development programs 
required to achieve technical feasibility ; and third, the aqueous homo- 
geneous reactor has a strong potential for successful development as a 
thermal breeder with a doubling time of about 15 years, and therefore 
merits considerable under the objec tives of extending the long dou- 
bling time of the liquid metal fuel reactor and molten salt reactors, 
these systems are the only marginal values of interest as thermal 
breeders. 

Dr. Prrrman. These are the two systems we are doing some work 
on in 1960, and plan to continue in 1961. 

Mr. Ranaut. How long will it take to find out about this? 

Dr. Prrrman. I hate to predict how long it takes to get results from 
an experimental program. This program has been reduced from a 
$20 million program down to about a $5 or $6 million program now, 
sir. 
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Mr. Rapavrt. I know, but even what is left is a valuable sum. 

Dr. Pirrman. Yes, it certainly is. $2 million of this for the con- 
tinuous operation of the aqueous homogeneous experiment from which 
we are getting valuable information. The reactor ran for some 125 
days without ‘stopping. It showed the system is feasible to operate. 
The idea of having some system that we can use as a thermal breeder 
in our program | think is a well worthwhile objective. 

Dr. Witson. The long-range value of thorium must not be over- 
looked, even though it seems that it will not meet the earlier objec- 
tives. It is very “important in the long range and we should not 
entirely forget about it and throw away half your potential fuel but 
you should not work on it intensively. 
~ Mr. Rasavur. In this agency the figures are all relative, but when we 
compare them with other programs we review, it is a lot of money. 


COOPERATIVE PROGRAM 


The estimate for the cooperative program is $25 million. How 
many kilowatts capacity of commercial power from nuclear plants 
have been added to the American total service since this time last 
year ¢ 

Dr. Prrrman. Since this time last year, I think the only reactor 
that has actually come into operation is the Dresden reactor, itself, 
which is now operating at 90,000 kilowatts, as Mr. McCone an- 
nounced yesterday. 

Mr. Rasaur. What response have you had to the invitation on 
plants authorized and financed last year and what unsolicited Bee 
posals have you received / 

Dr. Prrrman. Under the 1960 authorization we put out invitations 
for a small pressurized water reactor, roughly 20 megawatts, an in- 
vitation for a 50-megawatt boiling water prototype, both of those 
under second round conditions, and we put out an invitation for a 
50 to 75 megawatt organic reactor. We have finished up the nego- 
tiations with the Puerto Rican Water Authority on the bonus re- 
actor which is a boiling water reactor, and we have received an 
unsolicited proposal on the 50-megawatt high specific power boiling 
water reactor. 

Now, in regard to the three invitations I mentioned at the beginning 
we have received proposals from five utility companies on the small 
pressurized water reactor, the proposals on the other two, that is, the 
organic and the 50-megawatt boiling water reactor are due in on May 
2. We have not yet therefore received those two proposals. 

Mr. Ranaut. Do these utilities people plan on tying this into their 
grid ¢ 

Dr. Prrrman. Yes, sir, that is the basis of the invitation and that 
isthe basis on which they are submitting proposals. 

Mr. Rasaut. Dr. Pittman, are there suflicient development funds 
in this budget to fully implement all proposals authorized last year 
and contemplated for authorization this year / 

Dr. Pirrman. Yes, sir. 

Mr. Ranaut. Isthere too much in it ? 

Dr. Pirrman. No, sir. 
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LITIGATION CONCERNING DETROIT EDISON FAST BREEDER PLANT 


Mr. Rapwavr. Has all litigation concerning the Detroit Edison fast 
breeder plant been cleared up ? 

Mr. Fronrerc. The answer to your question is “No.” The present 
status of the litigation is that the Commission’s dec ision. granting a 
provisional construction permit has been a ippealed to the Circuit Court 
of Appeals for the District of Columbia Circuit. The case was argued 
in aus. about the last week in March, and that has now been sub- 
mitted tothe court, and is awaiting decision. 

It has been appealed to the cireuit court of appeals and there will not 
be any talk of further appeal until the court has decided. 


LATITUDE TO CONSTRUCT IN LIEU OF COOPERATIVE ARRANGEMENT 


Mr. Rasavcr. You are asking for some latitude in connection with 
the cooperative projects authorization for 1961 according to your 
statement on page 80 of the justifications. Please explain this 
matter 

Dr. Prrrman. The latitude that we are asking for is in the 1961 
appropriations. We are asking for authority to spend $25 million 
either for the construction of reactors themselves, and this was on the 
basis that maybe we would not get an adequate proposal under the 
third round for this organic reactor which is now out under invitation. 
Tn case it would still look technically feasible and economically feasible 
to build it, we would want to have authority and funds to build the 
reactor. 

On the other hand, in the event we do get a satisfactory proposal 
under our present invitation we would like to have authority to trans- 
fer some of that $25 million into operating funds so that we can do 
research and development under cooperative programs for other types 
of reactors that are not now In the program. 

Mr. Ranavr. What types would they be? 

Dr. Bree At this time, sir, we do not anticipate that there will 
be any types of reactors that we would ask for invitations to build. 
Our 10-year program does not envisage that the developmental work 
will proceed far enongh so that it will be worth while to ask for pro- 
posals on any type of reactor. However, in a fast-moving developmen- 
tal proeram it is quite likely that additional technical information will 
be availeble during 1961 that would bring us to the point where we 
should he building prototvne reactors under the cooperative program. 

We also have in the 1961 appropriation an authorization we are 
asking for up to $15 million to take care of unsolicited proposals. 

Mr. Ranaut. Isee that here. 

Dr. Prrrwaan. The unsolicited propose idea is based on the fact 
that there are other people, some of the priv: ate laboratories and in- 
dustrial labs, for example, who are carrying out experimental pro- 
erams which will, we hope, lead in their case to some ideas about 
construction of reactors on a pr ivate b: \SIS. We would like to be in a 
position to consider proposals that they would submit to us without 
our inviting them, and we would propose to have the money for re- 
search and development of those systems. 
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Mr. Rapsavur. None of these funds is specifically earmarked for 
round 2 projects. Does this mean that you plan to limit all work to 
private utility projects / ’ 

Dr. Prrrman. No, sir. I think the authorization and the funds 
that we are requesting will be for either round 2 or round 8. I don’t 
think it was spec ified that that has to be for round 3. It is $25 million. 
The money that would be available to us, sir, would be available for 
either round 2 or round 3. At the time we make a decision to build a 
reactor—at that time we can make a decision whether it is round 2 or 
round 3or we construct reactors ourselves. 

Mr. Ranavr. If you have a decision favorable to round 2, you will 
have money for construction. 

Dr. Prrrman. Yes, sir. 

Mr. Ranaut. Under round 2 can you have an unsolicited proposal / 

Dr. Prrraan. No,sir. The $25 million that is in the budget request 
is for construction money. That money can be used for construction 
under round 2. We construct the reactor under round 2. That $25 
million is eoilibie The $15 million for unsolicited proposals can- 
not be used for construction. It is only for research and development. 
The round 2 proposals all envision construction by the Commission 
of that reactor. None of the $15 million is available for construction. 

Mr. Ranaut. Your $25 million, isn’t that earmarked for specific 
purposes ¢ 

Dr. Prrrwan. The $25 million is for construction of reactors, either 
for construction of the organic reactor in the event we do not get. 1 
satisfactory proposal, under the invitation that is now out, and due 
back May 2, or construction of any other reactors that the Commis- 
sion may determine are needed in the 1961 period, either under the 
second round or at our own sites. 

Mr. Rasaur. Would you plan to use it for anything but an organic 
reactor ¢ 

Dr. Prrraan. In the event we do not need this for an organic re- 
actor, then the plans would depend entirely upon the r: ipidity of the 
research pros am we are carrying out. 

Mr. Rasavr. What do you plan to do now ? 

Dr. Pena: At this particular moment there are 


ho reactors 
planned except the organic for this $25 million. 


If we don't have the 
$25 million, and we don’t get a proposal on the organic, then we would 
not be able to build this. 

In answer to your question, if we do get a ‘ips sce on the organic 
reactor, do we have any specific plans as to this sitting as to what. the 
g25 million will be used for, I will have to say no, anata our re 
search and deve a nt does not indicate at this moment that we will 
be buil ling’ one, W e ce rtainly need the S2d inillion 1h orcde l’ LO at a 
them we ean build the organic reactor which we think is 
should be built. 

Mr. Ravaut. Then the money is not available for 
proposal in round 2. 

Dr. Prrrman. There is a $15 million 

Mr. Ranaur. Is it available for construction 2 

Dr. Prrrman. No, sir; there is no unsolicited pro posal i in round 2. 
Our authorization calls for the issuance of invitations under round 2 


one that 


an unsolicited 
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EVALUATION OF CONCEPTS FOR EFFICIENCY AND ECONOMY 


Mr. Riney. Dr. Pittman, in your studies and evaluation of reactor 
types to date, what type do you consider the most efficient and 
economical ? 

Dr. Prrrman. The type that is the most economical to date, as of 
this moment, is the water-cooled reactor system, the boiling water, 
and the pressurized water. That is the situation as of this particular 
moment. 

Mr. Riney. What about the efficie nev of it? 

Dr. Prrrman. They do not have the potential efficiency, looking 
into the future, of the higher temperature reactors such as the liquid 
metal or gas cooled. Those reactors on the basis of our present 
knowledge look like they have greater potentials for the future than 
either the water reactors or organic reactors. On the other hand, 
people will be building water-cooled reactors in the relatively near 
future; and the engineering improvements that will be brought about 
by the people building them, and the fact that they are being built 
as more or less commercial units, are going to do much toward keeping 
those reactors competitive for a long time to come. It looks to us 
now as though the water-cooled systems, relatively low-temperature 
systems, are in the best and most advanced state of development 
tod: ay, and are the most competitive today. It looks to us in the long- 
range future—by this I am talking about 10, 12. 15 vears in the 
future—that the high-temperature system, gas and liquid metal sys- 
tems, because of the fact they are higher temperature : and offer higher 
efficiencies of conversions of energy to electricity, might be much better 
systems for the future. 

On the other hand, you can’t wipe out the water systems for the 
long range. 

Mr. Rinry. Thank you very much. 

Dr. Prrrman. I am glad to say I include the organic more or less 
withthe water. It isa hydrogenous system. 


Mr. Rapavt. Mr. Evins. 
PROGRESS IN ATOMIC POWER DEVELOPMENT PROGRAM 


Mr. Evins. Mr. Chairman, I listened to the statement of Chairman 
McCone yesterday and I want to say that my observation is that the 
AEC, a creat agency, has grown in pe srsonnel, it has grown in insti al- 
lations, and it is doing great work in many fields, and is capable of 
doing even greater work in other de partments if it were imbued with 
a greater sense of urgency in certain particulars. IT would not suggest 
to offer any criticisms or advice on the weapons program or the med- 
ical and biological programs. I think you have done great work there. 
[ know that Dr. Pittman is a competent, capable and able man, and 
if the bridles were taken off, we could start to move ahead in the re- 
actor de ‘velopme ht program W ith some urgene y. 

I do, however, have a personal feeling that after all these many 
years we are still experimenting with reactors, we are still toying 

around with the idea, and I was impressed with what the Chairman 
said yesterday about the stretchout and the slowdown and the delay 1 
bringil oe atomic power on the line. SO TO speak, for the consumers of 
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this Nation. While I respect the Chairman and the very able staff 
and the members of the Commission, I would just want to put in one 
word to urge, if we could, that there be a little more sense of urgency 
in your atomic power development program, and not let the private 
power companies slow down the stretch out and have their way at 
every point and every particular, so that the consumers of the Nation 
will be further delayed, disappointingly delayed, over a number of 
years in this great science, and art to which we think they are en- 
titled, and which I think could be brought to the public at a faster 
rate. 

When our Chairman of the committee asked Chairman McCone 
about the advance being made, he replied with a statement on the 
advances that France is making. Weare glad that France is making 
advances. We know that England is making advances. I must say 
I have the impression that in this particular field while we — a 
competent staff, we are not going forward with the sense of urgenc, 
that I think we should. I just want to make that observation. 

Mr. Rapavur. Mr. Boland. 

Mr. Botanp. Mr. Pittman, how many reactor concepts have been 
under study by the AEC? This is all of the reactor concepts. 


REACTOR CONCEPTS 


Dr. Pirrman. For the purpose of power reactors, we have gener- 
ally pee them into five major general categories. The water re- 
actors we break down into three separate subcategories, pressurized 
water, boiling water, and nuclear superheat. The next general cate- 
vory is the organic cooled reactors. We generally list reactor concept 
by coolant, organic coolant, water coolant. 

The third general category is the sodium or liquid metal cooled 
system. We have looked at the fast reactors and. secondly, the ther- 
mal sodium reactors which are graphite moderated, the type that is 
being built at Halam. 

Then the gas cooled reactor is another category. These are the 
reactors similar to the one that Philadelphia Electric is building un- 
der the high temperature gas cooled program, and the one that we 
have in Oak Ridge. The last ¢ ategory is the thermal breeder cate- 
gory of the fluid fuel category. That is where the fuel itself is not 
n solid state, but in a liquid solution beine circulated throngh the 
reactors. So that we have the water cooler, organic cooled, liquid 
metal cooled, gas cooled and fluid fuel. That is five basic categories. 

All those categories have been under study for some time, the latest 
being added to our system being the gas-cooled reactors that came into 
our program in the last couple of years in a rather large way. 

Mr. Botanp. The Commission has not vet come to any conclusion 
on which is the most feasible, best adaptable, and the one that we ought 
to concentrate on 2 

Dr. Prrrman. I think the problem there is that there probably is no 
one reactor that is the most feasible and the best adaptable and the 
most economical for all uses. The fact is that large central station 
units may require entirely different type of reactors than the small 
compact nits that have to be high lv portable. 

Mr. Bontanp. Is this because of the power that would be generated 
by this specific reactor ? 
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Dr. Pirrman. No. I am thinking more about the charac teristics 
of oh, it vou have to do with the reactor to get it to where it is going 
to be used. Ii you have to have a highly compact reactor, the design 
has LO be one that has a hioh power density, a lot of power in a small 
space, so that the reactors you are using for propulsion, for instance, 
are not necessarily the same type that will be used for large central 
station powerplants where the compactness of the unit is not as Impor- 
tant as in other places. Certainly reactors that are furnishing power 
In space are going to be entire ly different types of reactors than those 
In submarines. 


COMPARISON OF WATER-COOLED AND GAS-COOLED REACTORS 


Mr. Botanp. Would this be true between the comparison of the 
water-cooled reactors and gas-cooled reactors? As I reeall, the Com- 
mission was rather late in getting into the gas-cooled reactor concept, 
primar ily I suppose from some of the testimony that I have gleaned 
before Chairman MecCone came to the Commission, because it did not 
think this was a very good concept. However, as of a few years ago 
we changed the thinking in this direction and it was decided then that 
itisa cood reactor. 

Dr. Pirrman. It has great potential. 

Mr. Bonanp. Why do we go ahead with a gas-cooled reactor concept 

if we are now proving that the water-cooled reactors are feasible and 
would be adequate for the job that is to be done with relation to the 
venerating of electrical power ? 

Dr. Pirrman. I think the answer to that, Mr. Boland, is that our 
knowledge of the water-cooled systems right now indicates that we 
can in the relatively near future be building water-cooled reactors of 
very large size that will be economical in certain areas of the country 
where fossil fuel is very expensive, like in California. 

Mr. Bonanp. And in New England. 

Dr. Prrrman. That is right. Where the cost of fossil fuel is quite 
high. This does mean, though, that you have to have not only high- 
cost areas, but you have to have areas that can use very large reactors. 
The use of a 300 megawatt single unit is not feasible in some areas of 
the country that do have high cost fuel. The other thing is on the 
basis of studies we have made to date and trying to predict with a 
certain amount of accuracy what can come out of the developmental 
program, we find that the water reactors seem to have some limit in 
just how low they can go in cost. We hope we are pessimistic but 
nevertheless they do have some limit as far as we can tell on how low 
they can go in cost of power. This level which we can reasonably 
predict they will reach, in the range of 7 mills, is just not low enough 
for nuclear power to be competitive in large areas of the country. 
Therefore we have the second iaichice. The first objective is to be 
competitive with fossil fuel in the high cost areas by 1960 or earlier. 
The second objective is to be competitive over increasing areas of the 
country so that nuclear power can take its place as a useful source of 
energy for large areas of this country. It is for this reason we have 


to look to the high temperature system like the gas system and the 
sodium system. 





Ss 
of 


a 
— 


os 


ore OF es 


er 


197 
ORGANIC COOLED REACTOR 


Mr. Botanp. With reference to the organic cooled reactor, I have 
been out at the site in Idaho and I have seen the operation of that 
reactor. I must confess my ignorance in this field aa it appeared to 
me to be a very fine reactor concept. [| understand that it is in the 
experimental stage. But it seemed to me “e if this partic ular program 
was a stepchild of the Commission, that the facilities which were avail- 
able for exper imentation with respect to the organic cooled reactor 
left something to be desired. On the basis of information which had 
been obtained from the operation of the organic cooled reactor, it 
would seem that we should have moved ahead a little more rapidly in 
this field. Of course the person who ran the shop out there was a good 
salesman. He did not sell us a bill of goods but he certainly sold us 
the program and from his conversation it did appear to be a good one. 
[am glad we are moving ahead more rapidly in that. 

This budget carries an item of about $7 million for this very pur- 
pose. I note from the justification that there is $1 million reserved for 
i new contractor. Who is the new contractor and why do you need a 
new contractor ¢ 

Dr. Pirrman. As you know, we are building the EOCR, which is to 
be 2» much more sophisticated research tool than the OMRE that you 
Saw. 

Mr. Botanp. Is Atomics International the operator ? 

Dr. Prrrman. It has not been chosen. 

Mr. Botanp. Who is doing the expe ‘rimentation out there now ? 

Dr. Prrrman. Atomics International has been doing e ee rimental 
work both at their plant in California and at the OMRE in Idaho. 
In addition to the operator for the new OECR, organic aalaa eXx- 
perimental reactor, we feel there is enough potential to the organic 
system that we should bring in ~— people, who are knowledgeable 
in the chemical field, in the field of handling petroleum products, 
because that is what this coolant is. 

I would like to comment on another point you made that this 
seemed to be the stepchild. This is not right for this reason: the 
organic system can depend for its physics and engineering on work 
that has been done in the water systems. They are both moderated by 
hydrogenous material. They are both relatively low temperature 
systems. Much of the work which has been done in water systems 
applies to the organic. In addition, we are building the second small 
reactor at Piqua and we have invitations out for the 50- to 70-mega- 
watt reactor. In addition to the $7 million you see here, there is an 
additional $7 million in this budget for that large 50- to 75-megawatt. 

Mr. Botanp. With reference to a couple of the items under re- 
search and development, under organic reactor, I notice there is 
$100,000 for Monsanto and $100,000 for Cal Research. Have we 
expended money in this direction before to determine what the best 
coolant is or are we now getting into the problem of asking companies 
who are developing this coolant for their advice and their consulta- 
tion ? 

Dr. Prrraan. We have spent money in the past in trying to de- 
termine whether the particular coolant used in OMRE, a terphenyl 
tvpe coolant, is the best coolant to use or not. The problem is one 
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of balance Ing ply vsical prope ties, decomposition rates, and costs. You 
try to get a coolant. which has good thermal properties, is not de- 
composed as it goes through the reactor and is inexpensive. Organic 
material decomposes and recombines to form material of higher molec- 
ular weight, which has to be taken out periodically. The cost of re- 
placement of that material taken out is about three-tenths to four- 
tenths of a mill per kilowatt-hour for a reactor cooled with a typical 
te rpheny] materi: <j 

Mr. Botanp. Has this’ been the e xper ience so far with the OMRE 
out there ? 

Dr. Prrrman. This extrapolation to a large degree is based on the 
experience at OMRE. You have seen the large drums of polymer 
that. have to be disposed of. What we are trying to do is to find out 
whether it is more economical to develop an organic material that 
will decompose at a lower rate or whether it 1s more economical to 
find one that decomposes into something that has a useful applica- 
tion. Weare trving to see in the chemical field what effect the radia- 
tion has on the organic material. 


GAS-COOLED REACTOR 


Mr. Boranp. Now, this budget carries the justification for the 
operation of a gas-cooled reactor at Oak Ridge. 

Dr. Prrrman. Yes, sir. 

Mr. Botanp. Weren't you engaged in building one at Idaho? 

Dr. Pirrman. Yes, sir; under the Army program. There is a 
small gas-cooled reactor aden the Army program which will lead 
- a package reactor in a truck. That one is built and is being run 
by the Aerojet General Corp. 

Mr. Botanp. Thank you very much. 


PROGRESS IN ATTAINING CHEAP FOWER 


Mr. Rarnavr. I notice the utilities are always very interested in this 
atomic energy program. They must feel that the day is going to 
come when cheap power will be feasible. Now, we talk about this on 
a basis of comparison between the cost of nuc lear power and the cost 
of conventional power. When this was originally thought of the 
price was going to be down so low that it was really going to be some- 
thing, a terrific attraction. We hear very little of that now. The 
one big idea that the Government still has in this program in my 
opinion is that we should have a sort of yardstick on this, knowing 
about what things will cost for the production of power. Are we 
losing sight of that entirely or are we still having that original goal 
in mind that the cost of this will be down compared to conventional 
power? How is this going to eventually come out, in your opinion? 

Mr. McConr. Originally it was felt, I think erroneously, that atomic 
power would be practically without cost. I think that there was some 
hope that maybe power would be so cheap that it would hardly be 
necessary to have a meter in your home to meter it. 

Mr. Ranaut. That is right. Measure up the size of the place and 
they would establish the rate. 

Mr. McConr. This does not seem to be a reality at the present 
time. The first objective is to be able to produce power which is 
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competitive. We would hope that this would not be the end of the 
road. It is not the end of the road in our program. We hope that 
as technology develops and we improve our processes that power 
from nuclear sources will become less in cost and in great areas 
throughout the United States and other parts of the world nuclear 
power will be less expensive than power from conventional sources. 

This matter of comparison between the cost of nuclear power 
and the cost of conventional power covers a wide range because, as 
you know, in some areas the cost of B.t.u.’s from coal mines that are 
adjacent. or gastields that are rey are very much different from 
the cost of B.t.u.’s where coal and gas have to be transported a 
considerable a anise: We feel that’ we first must overcome tech- 
nical problems that stand in the way of economically produced 
nuclear power, bringing it down to the point of being competi- 
tive in high-cost areas and then be progressively reduced. So the 
objective has not been changed. There is a recognition that the 
difficulties were greater than first expected. 

Mr. Rapaut. When we went to England. we noticed the gas re- 
actors that they were building over there and really tying them into 
their grid. It gave us a big interest in the gas reactor. I under- 
stand that AEC is now developing gas reactors. 

Mr. McCone. We are now developing the advanced gas reactor. 
We are doing no work on the gas reactors of the type you saw in 
England. The reason we are not doing it is that there is not a 
single one of those units that would be of interest to us in any 
place in the United States from the standpoint of producing com- 
petitive nuclear power. 

Mr. Rasavur. England has a different situation as to the cost of 
the fuel. It is unique because their fuel cost is high. A substan- 
tial percentage of their conventional fuel must be imported, and in 
addition to being costly, it is a drain on their balances. 


COMPETITION WITH FOREIGN REACTOR BUILDERS 


I have one more question. Have you had any success in selling 
reactors during this past year? 

Mr. McConr. Foreign reactors? 

Mr. Rapaur. Yes. 

Mr. McConr. Some success. 

Mr. Rapaur. Are we having any competition ? 

Mr. McConr. Yes, there is some competition. ‘There is competi- 
tion from British firms and Canadian firms. 

Mr. Ranaut. How successfully are we competing ? 

Mr. McCone. We are getting our share of the business. There are 
several reactors under contract in European countries by American 
contractors. However, for reasons that we discussed yesterday, the 
whole field has ~_ narrowed down by the fact that conventional 
fuels have been in abundant supply in Europe and elsewhere during 
the last 2 or 3 years, and consequently there is not the very great 


interest in hurrying along with nuclear power that existed a couple 
of years ago. 


Mr. Ranacr. Mr. Jensen. 











200 


COST OF ATOMIC POWER 


Mr. Jensen. Without a doubt, the reason for the idea that was 
widespread many years ago, after the atomic bomb was exploded over 
Hiroshima, that power from atomic energy would be so cheap it would 
hardly be worthwhile to have a meter on the wall. I believe this was 
due to the fact that the cost of the atomic bomb that was exploded over 
Hiroshima had never been properly evaluated. You know when we 
are at war we pay little attention to cost. ‘The war must be won at 
all costs. So I imagine someone in Government, possibly the mil- 
itary, got the idea that here was a source of cheap power. I don’t 
know what the exact power of that bomb was, but no doubt if they 
had taken the cost of that bomb, even compared with its terrific power, 
it would cost several hundred dollars a kilowatt of equivalent power. 

How long has it been since we started experimenting with atomic 
energy reactors for peaceful power? How many years ago? When 
did we first start on that ? 

Mr. McCone. I think we started on its development in laboratories 
in 1948 or 1949. I think it was at that time that the work was first 
started on a nuclear plant fora submarine. With the amendment of 
the Atomic Energy Act of 1954, serious steps were taken in the de- 
velopment of central station plants for power purposes, central sta- 
tion nuclear powerplants. Prior to cage the law was such that tech- 
nical information was so restricted it was almost impossible to do 
anything on a commercial scale in the fie ld. 

Mr. Jensen. Also, when did the Atomic Energy Commission start 
experimenting with the atom for agricultural, biological, and other 
purposes, and medical? About what year? 

Mr. McCone. The experimentation has gone on for almost 25 years. 

Mr. JeNseN. When did the Atomic Energy Commission start work- 
ing on it? 

Mr. McConr. I do not know exactly, sir. IT would imagine that soon 
after the Commission was formed in 1947 they turned their attention 
to the biological and medical field. Prior to that time, the work in 
that field was confined largely to studying the radiation etfects on their 
own employees and people in the nearby environment of their plants. 

Mr. Jensen. It has not been more than 10 years ago when you really 
started these experiments for agriculture. It is not over 10 years ago 
surely that you really found out what you could do with the atom. 

Mr. McConr. That is right. I think very little was ae before 
that. If it was done, it was done on such a modest scale it was not 
significant. 

Mr. Jensen. When did Mr. Strauss take over as Chairman of the 
Atomic Energy Commission 4 

Mr. McCone. Soon after President. Eisenhower took office in 1955. 
I think Admiral Strauss was appointed Chairman of the Commission 
the 1st of July 1953, and for several months prior to that time he acted 
as special assistant to the President on atomic affairs. 

Mr. Jensen. And it is since that time that we made great progress 
in the atomic energy field for peaceful purposes in all of its rami- 
fications. 

Mr. McConr. Yes. May I say that this chart is rather a measure 
of what has happened. It shows that in the fiscal year 1951 the ex- 
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penditure for research and development on the civilian power program 
was at the rate of $5 million a year. In fiscal year 1953, it was raised 
to $10 million a year. In fiscal] year 1956, it came up to about $50 mil- 
lion a year. We are recommending in fiscal year 1961 $172,800,000. 
So in 10 years the e xpenditures for research and developing, including 
cooperative projects in the civilian power program, rose from $5 mil- 
lion to $172,800,000. 

Mr. Jensen. Yes, and before that time most all of the emphasis was 
put on how we can build a bomb for the purpose of killing people and 
yet I read in a magazine where the man that was Chairman before Mr. 
Strauss says that the Atomic Energy Commission has been a complete 
flop. Now, if the Atomic Energy Commission has been a complete 
flop, this committee certainly deserves a good talking to by the Ameri- 
can people, every member of it. We should be run out of office. I re- 
sent having those insults piled on this committee that Mr. Lilienthal 
piled on us. I consider that an insult to every member of this com- 
mittee, not only tothe members of AEC. Just about all that man knew 
in the atomic energy field was how we can best kill people, and I think 
he is doing a great disservice to his country. I am going to leave it 
all on the record. 

Of course there have been times that I have not been completely 
satisfied with the progress which has been made in the field of atomic 
reactors, for instance, but I certainly can understand the problem 
that you folks have to cope with. 

Now, last year, as recorded on page 99 of the hearings, I requested 
certain details of information relative to the various reactor concepts 
under active consideration. Now I believe you have already been re- 
quested to submit a similar informative statement for the record at 
this hearing. If you have not, I make the request that you bring the 
information furnished last year up to date and expand on it fully. 

(The information follows :) 


DESCRIPTION AND STATUS OF ADVANCEMENT OF TECHNOLOGY OF VARIOUS NUCLEAR 
REACTOR SYSTEMS FOR POWERPLANT PURPOSES 


There are nine basic types of nuclear reactor systems which are under active 
consideration at this time in the development of economic nuclear powerplant 
systems. <A description of each of these reactor types follows. In addition, ex- 
planatory work is underway on a number of novel and advanced reactor con- 
cepts. These are described under section VII, New Concepts Program. 


DESCRIPTION—REACTOR TYPE 
A. Water cooled 

Pressurized water.—Fission heat is removed from the reactor core by water 
pressurized at about 2,000 pounds per square inch to keep it from boiling. Steam 
is generated in a heat exchanger through which the pressurized water passes. 

Boiling water—Water boils in the reactor core forming saturated steam 
which flows directly to a turbine. 

Nuclear superheat.—In this concept steam formed in a reactor can be reintro- 
duced into the reactor where it undergoes additional heating. This concept 
can be employed integrally with boiling water reactors or separately with a 
PWR. 

B. Organic cooled 


Involves the use of organie fluids for cooling and possibly for moderating, 
reflecting, and shielding camane reactors. Heat is removed from the core by 
organie coolant at low or moderate pressure. Steam is generated in boiler or 
heat exchanger. 
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C. Sodium cooled 

Sodium graphite.—Sodium takes high temperature heat from core to inter- 
mediate heat exchanger. 

Fast breeder—Heat from fission by fast neutrons is transferred by sodium 
coolant through intermediate cycle to boilers as in sodium graphite type. Neu- 
trons escaping from core into blanket breed fissionable plutonium 239 from 
fertile uranium 238. 


D. Gas cooled 
High temperature heat from reactor is carried by a gas to a heat exchanger 
where steam is generated. The gas returns to the reactor in a closed cycle. 


HE. Heavy water 

Heavy water (D-O) serves as reflector and moderator, pressurized or unpres- 
surized. Coolant may be pressurized, heavy water, light water, or other liquid. 
Ileavy water makes possible the use of normal or slightly enriched fuel allow- 
ing for reductions in fuel cycle costs. 
F. Fluid fuels 

Uses solution or suspension of fuel in fluid carrier medium. The fuel solution 
or suspension is pumped into the reactor vessel where it generates heat and 
then through a heat exchanger where it gives up its heat to make steam. 


STATUS OF DEVELOPMENT 


I. Light water cooled reactors 

There is a relatively high probability that light water cooled reactors in the 
reasonably near future can achieve competitive power in the high fuel cost areas 
of the United States where large single units are practical. In addition, water 
reactors also offer a longer range potential for being competitive in many other 
areas of the United States. 

Over the next 4 or 5 years, Commission-supported research and development 
work on water reactors will be aimed primarily at solutions of the problems of 
nuclear superheat, increased fuel life, decreased fuel costs, simplified fabrication 
techniques, fuel management, simplified and less costly containment methods and 
cheaper materials and methods of construction. 

A major effort will be made to develop techniques for economically utilizing 
plutonium as a fuel material in water reactors, 

The water cooled reactor program is described under three categories : pressur- 
ized water, boiling water, and nuclear superheat. 

A. Pressurized water reactors.—The pressurized water reactor concept is 
technologically well advanced and is the concept with which we have had the 
most experience. This experience has demonstrated that pressurized water 
reactors are safe, dependable, and reasonably easy to control. Capital costs of a 
300 MWE plant of this type, as quoted recently by the manufacturers on a fixed 
price basis, when taken in conjunction with fuel guarantees reported to the Com- 
mission by utilities and core manufacturers, indicate that the power produced 
from such a plant constructed now should be competitive over its life in high 
fuel cost areas of the United States where a plant of this size can be used. 

Plans for use of existing or authorized facilities: (a) The reactor at Ship- 
pingport, Pa., atomic power station will he modified to raise its power to 150 
MWE equivalent. It will continue to be operated to demonstrate the life potential 
of the present rod-type blanket elements as well as of the newly developed high 
power density flat oxide seed and blanket elements. The present core will then 
be replaced by the newly developed 150 MWE high-power density flatplate 
oxide seed and blanket core. The reactor plant and its associated facilities will 
be used also to further demonstrate the technical and economic feasibility of 
the seed and blanket concept. The developmental cores to be installed at Ship- 
pingport upon completion of the PWR core 2 lifetime will depend on the results 
obtained in the development, testing, and operation of PWR core 2. For example, 
eonsideration will be given to: the installation of still higher power cores if 
feasible and/or the utilization of other fuel materials such as plutonium, 
uranimum 2338, and thorium in this developmental reactor facility. 

(b) The Yankee Atomic Electric Co. plant at Rowe, Mass., is scheduled 
for criticality in 1960. It will operate initially at 110 MWE. Among the im- 
portant new features to be tested in the plant are stainless steel clad slightly 
enriched uranium dioxide fuel elements and solution poison for shutdown con- 
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trol. Statistically important utility operating and maintenance experience will 
be gained from this relatively large-scale reactor operating principally as a 
power producer. 

(c) Two pressurized water reactors are being built by private industry with- 
out substantial Government assistance: A 151-MWE reactor is being built by the 
Consolidated Edison Co. of New York at its Indian Point, N.Y., plant which, with 
conventional superheat, will produce 255 MWE. It is scheduled to go critical 
in 1961. The Saxton Nuclear Experimental Corp., 5 MWE reactor experiment 
will furnish steam to the Pennsylvania Electric Co. plant at Liberty, Pa., and is 
scheduled to go critical in 1962. These plants will add much information to 
the technology of pressurized waterplants. The Indian Point plant will pro- 
vide important operating data for large water-cooled reactor systems and tech- 
nical data on the use of thorium U™ fuel mixtures. 

(ad) A 40-thermal megawatt process heat reactor is to be built in California 
in cooperation with the Department of Interior. It is scheduled to go critical 
in 1962. This reactor will explore the economics of reactors for production of 
low temperatures, low pressure steam for use by the process industries. 

(e) A 16-MWE prototype with 6 MWE conventional superheat will be built 
primarily to demonstrate the economics of pressurized water reactors as small 
power reactors. This reactor will provide operating information important to 
the design of large pressurized water reactors. The feasibility of bulk boiling 
in pressurized water reactors will also be demonstrated in this reactor. Five 
proposals have been received for this reactor to be built under a second round 
type authority. The target date for criticality is 1962. 

B. Boiling water reactor program.—tThe technical feasibility of boiling water 
reactors has been successfully demonstrated by the Borax experiments at the 
National Reactor Testing Station in Idaho, the Experimental Boiling Water 
Reactor at Argonne National Laboratory, and the Vallecitos Boiling Water 
Reactor in California. Based on currently available information there is every 
reason to believe that the large Dresden plant now in initial operation, the 
Humboldt Bay plant, and the Rural Cooperative Power Association Elk River 
plant all using boiling water reactors of varying size and design, will operate 
successfully and will furnish valuable information. 

Plans for existing and authorized facilities—Domestic civilian power pro- 
gram: (a) The modifications now underway on the experimental boiling water 
reactor which will raise its power to 100 MWT, will be completed and the ex- 
perimental program of study of the behavior of the boiling water system will 
be resumed. The modified reactor will be used initially to demonstrate the 
stability of a boiling water reactor at higher power density, and it will serve as 
boiling water fuel element test facility. Plutonium fuel development and water 
chemistry will be studied in this reactor. 

(b) The 16 MWE indirect cycle boiling water with 6 MWE conventional 
superheat, Elk River plant is scheduled for criticality in 1960. This reactor 
is primarily of interest in the small powerplant program. Experience gained 
from it will also aid in the evaluation of certain variations in boiling water 
reactor design of possible interest to larger plants. These variations include 
use of mixed thorium oxide and uranium oxide fuels and of an intermediate 
heat exchanger in a boiling system. 

(c) Three boiling water reactors have been built, or are being built, by 
private industry without substantial Government assistance. General Elec- 
tric’s 20 MWT (5 MWE) Vallecitos boiling water reactor near Pleasanton. 
Calif., is being modified. Commonwealth Edison Co.’s 180-MWE Dresden Nu- 
clear Power Station at Morris, Ill., has gone critical, and the 48 MWE Hum- 
boldt Bay (Calif.) Reactor of the Pacific Gas & Electric Co. is scheduled to go 
critical in 1962. The experimental and operational data from these reactors 
will add much information on the technology of boiling water reactors and the 
latter two will provide valuable statistical operation and maintenance data for 
water-cooled reactor systems. The programs of these reactors will supplement 
the work being carried out in plants built with Government support, and will 
be an important part of this country’s overall program for the development 
of boiling water reactors. 

(7) Construction of a 50-75 MWE high-power density boiling water proto 
type is planned to begin in 1960 with criticality scheduled for 1963. This plant 
will be designed and operated in such a way as to provide technical and economic 
information on operation at power densities of the order of 60 kilowatts per 
liter and at fuel lifetimes similar to those experienced at lower densities. Nego- 
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tiations are currently underway between the Commission, the Consumers Power 
Co, of Michigan, and the General Electric Co. to develop a mutually satisfactory 
cooperative program for this reactor. Information from this program will be 
of value to both large and small power stations. 

(¢) A simplified 50 MWE boiling water prototype reactor will be constructed 
to demonstrate design improvements which will reduce the size, complexity, and 
cost of boiling water reactors. Such features as improved control methods, sim- 
plified containment, elimination of high risers, and increased power output per 
unit of waterflow will be incorporated in the design. Invitations have been 
issued for proposals from interested utilities. It is expected that construction 
will start in 1960 or early 1961. The target date for criticality is 1964. While 
this reactor will be primarily a prototype for future large reactors, the en- 
gineering improvements made will, in general, be equally applicable to small 
reactors. 

C. Nuclear superheat.—Nuclear superheat can be applied to both direct and 
indirect cycle boiling water reactors, and to indirect cycle pressurized water re- 
actors. In direct cycle boiling water reactors, nuclear superheat may be integral. 
In indirect cycle reactors, whether boiling or pressurized, what is essentially a 
separate steam cooled reactor would be required to obtain nuclear superheat. 

Nuclear superheat would make possible production of steam at temperatures 
and pressures used in modern conventional powerplants of high efficiency. De- 
velopment work and design studies have been underway for some time, concen- 
trating chiefly on the superheat fuel element. Data from these programs are 
applicable to both direct and indirect eycle reactors. Design studies and evalu- 
ations have been made on integral superheat systems, and soon will be initiated 
on separate superheat systems. 

Domestic civilian power program: (a) The fifth boiling reactor experiment 
(Rorax 5) is under construction at the National Reactor Testing Station and is 
scheduled to become critical in March of 1961. The reactor will be operated 
initially with a limited number of test channels producing superheated steam 
and will be converted gradually into an integral nuclear superheat reactor. 
Flexibility designed into the system will permit investigations of nuclear stabil- 
ity problems associated with various fuel and coolant arrangements. 

(b) The Northern States Power 62—MWE plant near Sioux Falls, S. Dak.. is 
under construction and is scheduled for criticality in 1962. This reactor will 
provide test and operating data on a high density, integral nuclear superheat 
eore. Development work leading to reduction in the enrichment of fuel in the 
superheat section of the core will continue. 

(ec) A contract has bee. signed with the Puerto Rico Water Resources Author- 
itv for construction of a 16-MWE boiling nuclear sunerheat reactor (Bonus). 
This reactor will provide information on the practicality of an integral nuclear 
superheat design for small reactors, and will assist in the evaluation of nuclear 
superheat in large plants. The target date for criticality is early 1963. 

IT. Organic cooled reactor program 

There is relatively high probability that organic cooled reactors can achieve 
competitive power in high fuel cost areas of the United States by the middle 
1960's and in the longer range over many other areas. Because of the success 
in operation of the organic-moderated reactor experiment and in other research 
and development work already done, because of the relative simplicity of the 
system, and because of the direct applicability of much of the technology de- 
veloped in water reactor programs, it is believed that this concept can achieve 
its early potential with less research and development and construction of experi- 
mental and prototype plants than are required for reactor concepts. 

Organie cooled reactors operate at higher temperatures and lower pressures 
than water reactors, and have no major corrosion problems. These character- 
istics make for low capital cost plants. However, high costs for replacing de 
composed coolant are an economic disadvantage. Organic coolants also have 
poor heat transfer characteristics and require fuel elements with extended sur- 
faces and high conductivity cladding. Since a longer lived fuel must be de- 
veloped, research and development work at present is primarily on aluminum- 
aluminum oxide claddings for uranium oxide and uranium alloy fuel materials. 
Research and development work also is directed toward lower organic makeup 
costs and improving organie fluid flow and heat transfer characteristics. 

In the longer range, the research and development program will be directed 
toward utilizing plutonium recycle in organic reactors. 
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Plans for use of existing or authorized facilities —Domestic civilian power 
program: (a) The 5-15 MWT organic moderated reactor experiment (OMRE) 
at the National Reactor Testing Station is being modified to make it a more 
suitable test facility and to reduce its cost of operation. It will continue to be 
used as a fuel test facility, for determining coolant decomposition rates, and for 
conducting heat transfer and surface fouling tests. 

(b) The 40 MWT experimental organic cooled reactor (EOCR) is presently 
being designed with construction scheduled to start this year at NRTS. It is 
scheduled to be critical in 1963. This facility will have more flexibility than 
the OMRB. It will allow an acceleration of the rate at which alternative fuels, 
coolants, moderators, and operating conditions can be investigated, and it will 
give greater assurance that improvements will be available for organic reactors 
that might be built in the future. 

(c) The 11 MWB organie cooled and moderated reactor being built for the 
city of Piqua, Ohio, is scheduled for criticality in 1961. It is of primary im- 
portance as a prototype for small nuclear powerplants, and it will make possible 
a reasonable analysis of the potential of the organic concept in this size. It will 
also provide operation data that can be extrapolated to larger plants. 

(d) A 50-100 MWE organie cooled prototype is planned for construction. Its 
primary purpose will be to provide data on use of an improved fuel such as 
aluminum cermet clad uranium dioxide. An invitation for proposals to build 
this reactor has been issued under the fiscal year 1960 authorization. Should 
no acceptable response be received to the invitation, and if research and de- 
velopment results continue to be favorable, the Commission proposes to start 
construction with funds included in the fiscal year 1961 appropriation request. 
The target date for criticality of this reactor is 1964. It is primarily a proto- 
type for future large scale power reactors, but the basic fuel element informa- 
tion which it will develop will be important for process heat and small power 
reactor systems. 

IIT. Sodium-cooled reactors 

Sodium-cooled reactors appear to have a high potential for achieving competi- 
tive power in large areas of the United States in the late 1960's or early 1970's. 

Sodium has many attractive features as a reactor coolant. It is liquid at 
relatively low temperatures, has a very high boiling point, reasonably low neu- 
tron absorption cross section and excellent heat transfer and heat transport 
qualities. These characteristics make possible very high steam cycle efficiencies. 
Because of the negligible pressure required for sodium systems very large sized 
(500 MWBH and larger) reactors are practical. This is an advantage since unit 
power costs generally decline with increased plant size. The Experimental 
Breeder Reactor No. 1, the sodium reactor experiment and the submarine Nea- 
wolf and its prototype reactor have demonstrated that sodium-cooled reactors 
can be operated safely. However, there still are problems with fuel elements 
and components which must be solved before these systems can achieve their 
full potential. 

Since liquid sodium is not in itself a moderator, systems which use this ma- 
terial as a coolant can operate over a wide neutron energy spectrum, depending 
upon the presence and characteristics of moderating material. In fast and pos- 
sibly in epithermal systems, sodium-cooled reactors are capable of breeding. 
Sodium-cooled reactor systems can also operate with uranium 238-plutonium fuel 
systems or with thorium-uranium 233 systems. 

The Commission’s program for sodium-cooled reactors is presented below un- 
der two headings—fast reactors and thermal reactors. 

1. Sodium-cooled fast reactors.—Most of the technical and economie advan- 
tages which are inherent in the use of sodium as a reactor coolant apply to fast 
systems. They have an additional advantage in their ability to achieve high 
conversion ratios or to breed. 

The research and development program for fast or epithermal liquid metal- 
cooled reactor system is long range in nature and is expected to yield signifi- 
cant results in the late 1960's. In its initial stages, it will concentrate on the 
development of a satisfactory, long life, high burnup fuel material; on the 
utilization of plutonium and uranium 233 as fuels and of uranium and thorium 
as blanket materials: on the development of reliable and less expensive sodium 
components ; and on the development of efficient and rapid fuel recycle methods. 

Plans for use of existing or authorized facilities—Domestic civilian power 
program: (@) Operation of the first experimental breeder reactor (EBR-1) 
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at NRTS will be continued. Upon completion of the current safety experi- 
ments, a plutonium cermet core will be installed. 

(b) The second experimental breeder reactor (EBR-II) at NRTS is scheduled 
for criticality in late 1960. The first core for this reactor will utilize U™ 
fuel. The subsequent core will be fueled with plutonium. This plant will in- 
corporate onsite pyrometallurgical fuel processing. 

(c) The 94-MWE Enrico Fermi plant at Monroe, Mich., is scheduled for 
criticality in 1960. Test information on the uranium 10 weight percent molyb- 
denum fuel performance, on fuel rotation, on fuel processing, on core physics, 
and on overall plant performance will be important to the advancement of fast 
reactor technology. 

B. Sodium-cooled thermal reactors.—Sodium-cooled thermal reactors have the 
potential of achieving economic power in high fuel cost areas of the United 
States. These reactors can be operated at high temperatures and low pressures. 
However, to obtain full benefit from these characteristics, a greatly improved 
fuel element must be developed : one capable of long life in the high-temperature 
environment. For this reason it is unlikely that this potential can be achieved 
at an early date. 

Since sodium-cooled fast reactors offer most of the advantages of the sodium- 
cooled thermal systems and in addition, offer the possibility of lower fuel costs 
through breeding, work on sodium-cooled thermal reactors would not be expanded 
until operating results from the Hallam reactor, now under construction, can be 
evaluated. Research and development for sodium-cooled thermal systems will 
concentrate on uranium carbide fuel development and on major improvements 
in the design, efficiency, and performance of the sodium components. In carrying 
out this program, full consideration will be given to the points of similarity 
between thermal and fast-cooled systems and the work will be directed in such 
a way as to achieve maximum benefit to both. 

Plans for the use of existing or authorized facilities—Domestic civilian power 
program: (a) The sodium reactor experiment (SRE) in California will be 
returned to operation. For the next several years, its nse will be limited to 
testing of advanced fuels and other work in support of the Hallan plant. When 
this work is completed, and if the potential of the concept shows continued 
promise, the SRE will be reassessed as to its suitability for conversion to a 
high-temperature fuel test facility, or to an advanced experimental reactor to 
demonstrate improvements in thermal sodium-cooled systems. 

(bo) The Hallam (Nebraska) nuclear power facility is scheduled to reach 
criticality early in 1962. Operational plans for this 75-MWE plant include con- 
tinned testing and evaluation of promising fuels, looking toward reduction in 
fuel cycle costs. Operating experience and tests with the plant are expected to 
vield valuable technical information regarding all sodium-cooled reactor plants, 
including those to operate with neutrons in the fast and intermediate energy 
spectrums. 

IV. Enriched gas-cooled reactor program 

Enriched gas-cooled reactors have the potential of producing superheated 
steam of the quality currently in use in large conventional central station power- 
plants with the resulting high efficiency. Gas-cooled reactors can operate at 
low pressure and therefore can be built in very large sizes. 

The Commission has two approaches to the gas-cooled reactors program, exem- 
plified by the 22.3-MWE experimental gas-cooled reactor (EGCR) now under 
construction and the Philadelphia Electric Co.’s 40 MWE (28.5 MWE with 
metal-clad fuel) high-temperature gas-cooled reactor (HTGR). The HTGR 
will employ a core utilizing a graphite-clad fuel consisting of fully enriched 
uranium carbide and thorium carbide dispersed in graphite . The EGCR is a 
reactor utilizing stainless steelelad, slightly enriched UO, fuel. In the case of 
both reactors, heat is removed from the fuel by the helium coolant and is trans- 
mitted to a heat exchanger where steam is formed to drive the turbine. The 
graphite-clad system shows greater economic potential than the metal-clad sys- 
tem, but presents more difficult development problems. 

The present and immediately foreseeable research and development program 
its concerned primarily with the design and construction of the EGCR and 
HTGR. Their construction and operation will make possible a more comprehen- 
sive evaluation of the potential of the gas-cooled reactor system. The program 
also will include investigations of fuel and cladding materials suitable for high 
burnup at fuel surface temperatures of 1,700° F. and higher and of alternate 
coolants. 
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Plans for existing and committed facilities —Domestic civilian power program : 
(a) The 22.3-MWE experimental gas-cooled reactor (EGCR) at Oak Ridge is 
scheduled for criticality in 1962. This power-producing prototype will furnish 
statistically significant economic data on operation of gas-cooled reactors. It 
will be used as a flexible test facility which will permit the testimg of advanced 
fuels, materials, and components suitable for use in future gas-cooled power 
reactors. Work on this project will be carried out in close cooperation with work 
of the United Kingdom on its advanced gas reactor (AGR). 

(b) The Philadelphia Electric Co.’s 28.5 MWE (initially 28.5 MWE) high- 
temperature gas-cooled reactor (HTGR) is being designed and is scheduled for 
criticality in 19638. The work supporting this project includes development of 
impervious graphite, uranium carbide-thorium carbide fuel dispersed in graphite, 
high-temperature components, and auxiliary systems including methods for 
trapping fission products which may get into the gas coolant. 


V. Heavy water reactor program 


Heavy water moderated natural uranium fueled reactors have a number of 
unique advantages. For example, they eliminate dependence upon diffusion 
plants in the fuel cycle, they have high neutron economy, and they require 
relatively small quantities of uranium ore per unit of power produced. On the 
other hand, these reactors are physically large with consequent high capital costs. 
The reactivity lifetime of the natural uranium fuel is more limited than that 
of enriched uranium fuel. 

Several prototypes of natural uranium heavy water moderated reactors are 
planned or are under construction in the United States. Also, the Canadians are 
planning construction of both a 20-MWE prototype, the NPD, and a 200-MWE 
natural uranium heavy water moderated plant, the CANDU. These plants are 
scheduled for criticality in 1961 and 1965, respectively. Negotiations are cur- 
rently underway with the Canadians looking toward an expanded program for 
cooperation in the development of heavy water reactors. Close cooperation under 
this agreement will be mutually beneficial and, in addition, will serve to assist 
the Commission and U.S. industry in determining the future role of heavy water 
reactors in this country. 

The U.S. research and development program will be directed toward those 
problems which are critical to the evaluation of heavy water—moderated sys- 
tems. To the fullest extent possible, it will use pertinent information being de- 
veloped in other programs and in other countries. The critical problems are 
those associated with reactivity limitations on fuel lifetime (including fuel 
management techniques for extending these limits), minimizing loss of heavy 
water, and techniques for fabricating components of pressure tube or pressure 
tank systems. One difficult design objective is to obtain the high-coolant tempera- 
ture needed for high thermal efficiency while maintaining the cool moderator 
necessary for long fuel-reactivity lifetime. The research and development pro- 
gram and cooperation with other countries will be planned so that the combined 
results will provide a sound basis for evaluation of this class of reactors, includ- 
ing designs which use coolants other than heavy water (e.g., organic and gas). 

Plans for existing and authorized facilities —Domestic civilian power program : 
(a) The heavy water components test reactor (HWCTR) is scheduled for criti 
cality in 1961 at the Savannah River plant. This reactor will be used to obtain 
operating information on a heavy water-moderated system under conditions simi 
ar to those that might be suitable for power production. It will provide irradia- 
ion tests on fuel elements being considered for heavy water-moderated systems, 
and will provide tests of other components such as pumps, valves, and instrumen 
tation. 


t 


(b) Research and development on a cooperative basis in support of the 50- 
MWE reactor of the East Central and Florida West Coast Nuclear Groups will 
continue, looking toward an early evaluation, in accordance as to whether on 
hot the project will proceed with plant construction. If built, the reactor is 
scheduled for completion in 1963. 

(¢) A heavy water-moderated and cooled pressure tube reactor of 17 MWE 
capacity is being designed and is scheduled for criticality in 1962 in accordance 
with a contract between the Commission and the Carolinas-Virginia Nuclear 
Power Associates, Inc. This reactor will provide additional data on the per- 
formance of heavy water reactors. 

(d) The plutonium recycle test reactor (PRTR) is scheduled for criticality 
in 1960. This is an experimental facility to investigate the economic feasibility 
of plutonium recycling. However, the fact that this reactor uses heavy water 
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as a coolant and moderator, incorporates a pressure tube design, and operates 
at power reactor temperatures, makes it an important source of additional 
information and technology. 

VI. Aqueous homogeneous reactor program 

The aqueous homogeneous reactor offers many advantages for production of 
power since it operates with a solution fuel, incorporates continuous fission 
product removal, and is largely self-regulating due to its large negative tempera- 
ture coefficient. It further offers the possibility of breeding when operated 
on a thorium-uranium 233 fuel cycle. Major technical problems are associated 
with the corrosive nature of the fuel, stability of the fuel solution under irradia- 
tion, the maintenance problem associated with the radioactive primary loop, 
and the limited operating temperatures with the attendant low steam cycle 
efficiencies. 

It is still too early to determine whether the simplicity of the fuel cycle and 
potential breeding will be more than offset by technical complexities and tempera- 
ture limitations. Because of the unique advantages and the fact that this is 
the main effort on fluid fuels, research and development will be continued on 
the technical problems on a long-range basis. 

Plans for use of existing facilities—Domestic civilian reactor program: (a) 
Research and development work will concentrate on understanding and solving 
the fuel stability and corrosion problems in the core and on development of a 
suitable blanket material. Operation of the homogeneous reactor experiment 
nuclear (HRE-2) facility should be directed to aiding in the solution of the fuel 
stability, the remote maintenance, and other basic system problems. 

VII. New concepts program 

As technology is developing rapidly in many directions, the Commission must 
be alert to evaluate new reactor ideas as well as new ideas for major improve- 
ments in existing reactor types. However, a decision to proceed with the 
development of design alternates representing major technological advances 
depends upon an evaluation of the benefits expected to result. Such evaluation 
is difficult even when considerable technical data on each exists. Early con- 
struction of inexpensive reactor experiments may be justified to help determine 
the technical feasibility of advanced designs which look promising. The boiling 
reactor experiment (Borax), the organic moderated reactor experiment 
(OMRE), and the Los Alamos power reactor experiment (LAPRE) are examples 
of reactors built in minimum time at low cost to provide answers to specific 
questions as to technical feasibility. 

The following reactor types or reactor modifications are typical of those 
currently being investigated. In several cases specific research and development 
is being carried out in areas critical to the evaluation: 

(a) Fused salt.—This is a fluid fuel design based upon the use of a mixed 
salt solution of fissionable and fertile materials which is circulated from the 
reactor through an external heat exchanger. Potential advantages of this sys- 
tem are high thermal efficiency, low pressure, and simplified fuel reprocessing. 

(b) Fluidized bed.—This design is based upon maintaining a bed of fissionable 
and fertile material in a fluidized state under turbulent flow conditions. Organic 
material or water are considered as possible fluidizers and coolants. High power 
density and ease of charging and discharging fuel are potential advantages of 
this system. 

(c) Paste or suspended fuel—tThis design is similar to the fluidized bed design 
except that the bed is maintained in a laminar, nonturbulent condition and is 
internally cooled by a separate coolant. Many of the potential advantages of 
the fluidized bed are retained. In addition, because of the nonturbulence, particle 
attrition is reduced and reactor control may prove to be easier. 

(d) Supercritical water cooled.—A reactor based upon this concept would 
operate at extremely high pressure, avoiding the phase change associated with 
boiling yet permitting the generation of superheated steam external to the 
reactor. High thermal cycle efficiency is the potential advantage of this 
alternate. 

(e) Slurry.—This design is based on a fluid fuel system in which the particle 
size of the fissionable or fertile material is so small that it forms a suspension 
under operating conditions. The reactor may be cooled externally or internally. 
The carrier fluids undergoing most active investigation are water and liquid 
metals. The potential advantages of this concept are similar to those cited for 
other fluid fuel reactors. 
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(f) Advanced epithermal.—A compromise design between sodium-cooled fast 
reactors and sodium-cooled thermal reactors may have advantages over either, 
particularly for the thorium fuel cycle. This design would include some mod- 
eration by graphite or beryllium, optimized for high conversion ratio with 
uranium 233 fuel consistent with economic promise. High thermal efficiency 
and low pressure characteristics of sodium-cooled system would be retained. 

(g) Pebble bed, gas cooled.—In this concept a stationary bed of balls (or 
pebbles) containing the fissionable, fertile, and moderator materials is cooled 
by a gas. Potential advantages are in the area of low fuel cycle costs and 
high thermal efficiency. 

(h) Solid moderated, steam-cooled reactors.—In this concept, heat from the 
fuel is radiated to the moderator (graphite beryllium oxide, zirconium hydride, 
ete.) which in turn is cooled by water or steam. High thermal efficiency is the 
principal potential advantage. 

(i) Alternate coolant fast reactors.—This design is similar to the sodium- 
cooled fast reactor except that alternate coolants are being considered. These 
include mercury, lead, lithium, sulfur, and other materials. It is believed that 
with certain of the alternate coolants increased efficiency and reduced costs 
may be attainable. 

Plans with respect to existing or authorized facilities—Domestic civilian 
power program: 

(a) The Los Alamos molten plutonium reactor experiment (LAMPRE) is 
under construction. It will be operated to demonstrate the technical feasibility 
of a fast reactor using a fluid or molten fuel. 

(b) The high-temperature gas-cooled reactor experiment (TURRET) under 
construction at Los Alamos would establish the feasibility of operation with a 
gas coolant at temperatures above 2,000° F. An attempt will be made to handle 
a very radioactive primary system. This reactor might have direct application 
in supplying process heat to the chemical and metallurgical industries. 

Mr. Jensen. Of course, the facts are that over the past number of 
years, the past 10 years, our conventional producing electric power 
system has reduced the cost of producing electric power, conventional 
power. We are in some areas producing power now from natural 
gas at a little over 3 mills per kilowatt-hour. Ten years ago you 
never heard of anybody producing power, conventional power, from 
a steamplant at less than 5 mills per kilowatt-hour. 

Now the Pacifie Gas & Electric Co. claim they are going to produce 
electric power from atomic energy for around 8 mills. I am not one 
that expected that we would be producing electric power from atomic 
energy at competitive prices with conventional power. I was sure 
we would not be doing it for many years, and maybe never. I am not 
sure that we will ever make atomic power competitive with natural 
gas power, or coal, or oil. The gasoline supply, the oil supply, and 
coal supply is going to run out someday, and we had better have some- 
thing to take its place. If it were not for that fact, 1 would oppose 
every appropriation for the building and experimenting with these 
atomic powerplants. 

Mr. Evins. Will the gentleman yield? 

Mr. Jensen. Not now. 

Now, we have cooperated, the Government has, with private indus- 
try. Private industry has spent a lot of money, and they knew they 
were going to have to spend a lot of money in order to live up to their 
part of this great activity. They are hiring a lot of people who are 
well schooled in the art of nuclear science, and the “vy are paying some 
big prices to get those people, bigger prices than the Government can 
pay to hire such fellows. So we have that advantage when private in- 
dustry takes hold of that, or anything else, in cooperation with the 
Government. We not only carry out the American way of doing 





things, but all the people have the advantage of knowledge of the 
people who are employed by private industry. So there you are: you 
are criticized on the one hand, Mr. McCone, for being too cooperative 
with private industry, and then you are sometimes criticized for not 
being sufficiently cooperative with ee ate industry in all your pro- 
grams. I do not relish your position, but I think you are holding up 
pretty well. 

I have sat here listening to a lot of questions that are being an- 
swered, and every year I learn a little more about this important 
program. I have felt that we possibly are spending too much money 
on some atomic reactors. Now I am going to ask you this question: 
Are you satisfied with the results that you have achieved to date on 
the water-cooled reactors or are you continuing to improve that con- 
cept.? Do you think you are at the end of the road so far as improv- 
ing on that. conce pt or do vou think you can build pl ints so large that 
you will reduce the cost of your power? That is my question. 


PROGRESS OF NUCLEAR POWER PROGRAM 


Mr. McConr. Mr. Chairman, I would like to respond to Mr, Jen- 
sen’s question. In doing so I would like to make some comment. on 
our entire power program, with your permission. 

Mr. Ranaut. You may proceed. 

Mr. McCone. Particularly, in view of the fact that Mr. Evins left 
me with the impression that yesterday, in answer to a question con- 
cerning our power program, I must have given him and perhaps other 
members of the committee the feeling that I thought the French pro- 
gram was advancing maybe more progressively than ours. Nothing 
could be further from my thought. 

In regard to Mr. Lilienthal’s statement, we are at a loss to under- 
stand it. He had not been in touch with the Atomie Energy Com- 
mission, certainly, since I came into office 2 years ago. We do not 
find that he has been in the office of the Atomic Knergyv Commission 
for several vears. Therefore, I do not know the source of his in- 
formation which caused him to make a press release which was rather 
broadly reported in the press to the effect that. the nuclear power 
program was a“flop”—I think that was the word used. The develop- 
ment. of nuclear power, extracting from uranium the heat, the energy 
that is in it and transforming it into usable electric power at reason- 
able cost has been a more difficult task than was first expected. Be- 
cause it is more difficult, it has taken a little longe rtodo. Some think 
that it is impossible to reach the ultimate goal of very cheap nuclear 
power; because that is impossible, T think it will take a little longer 
to ace omplish, | mut I still think it will be accomplished. 


PROGRESS IN WATER-COOLED REACTORS 


With respect to the water programs of course we are not satisfied. 
We are not satisfied with anything. That is why we keep working 
at them all the time. That is why we are recommending to you that 
you appropriate for our use in research and development large sums 
of money for the further improvement. of the water programs and 
all other programs. We think that the water programs offer the 
greatest immediate potential. They can be improved from thei 
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present status and those improvements come from increased efficiency, 
larger burnup and lower final plant cost and largely the application 
of superheat. 

We are working in all those fields very aggressively. Despite the 
prospects of the improvements which are in the immediate future, we 
feel, as Dr. Pitman has said, that there is an ultimate limitation to 
the water reactors and for that reason we are placing a very great 
emphesia on other types of reactors, of which the Se ee 

gas-cooled reactor, and I contrast that to the low-temperature Calder 
Hi: ill type reactor, which we feel has no potential—the high-te mpera- 
ture gas-cooled reactor and the sodium-cooled breeder reactors and 
ether even more advanced types of reactors. So we have in mind 
the great. strides can be made with the water-cooled reactors; it will 
perhaps be in other types of reactors that our ultimate goal will be 
achieved. 

I feel that one of the ways in which the water-cooled reactors have 
proven to be attractive is by building larger and larger units. It was 
only a year or two ago that we were talking about units of 100,000 or 
150,000 kilowatts. Now we are talking about units of 300,000 to 
100,000 kilowatts. This leads to lower cost on a kilowatt-hour basis. 
It, however, limits the field of application because the areas even in 
the United States where large units of that kind can be fitted into a 
grid are somewhat limited. I think that there are only 12 or 14 con- 
ventional plants with 300,000 kilowatts or larger that are now planned 
for installation in the United States. 

So you see going to larger units in order to achieve cheaper power 
we limit our market. For that reason we are working, as we are on 


the round 2 projects which Dr. Pittman spoke of, in trying to reduce 
the cost of plants and the consequent power produced. from them in 
smaller units. If we achieve this, then nuclear power becomes more 
attractive for smaller communities and for areas that do not have this 
enormous consumption that is required to absorb a 300,000- or 400,000- 
kilowatt unit. 


PROGRESS IN THE OVERALL PROGRAM 


With respect to our overall program, I think we have a more ag- 
eressive and a better balanced program than other countries, because 
I think we are pursuing the types of plants which will prove most 
advantageous within our own economy, and also most advantageous 
in the foreign countries, and therefore will give us a chance to offer to 
other countries some means of relieving them of their power shortage. 

I have gone into the program of other countries very carefully, as 

I said yesterday, and I am convinced that we know more about this 
business than anybody else, and I think we are carrying on an ag- 
gressive program. The money that we are asking for from your com- 
mittee is a very large amount. It is in support of what we think is 
the right thing to do. If we had other projects in mind we would 
ask you for more money. We have not. Therefore, all I can do is 
urge that this committee act favorably on the appropriations that we 
have requested. If you do so, I think you will find a year from now 
that substantial progress will have been made, just as it has been 
made in the last 12 months. 

Mr. Jensen. Have you made further experiments with atomic- 
powered airplanes? 





Mr. McConr. Yes; we are carrying on this project. I think 


will be discussed in considerable detail during these hearings. We 


can go into it now. 


Mr. Jensen. That is all right. I know of course the problem of 
weight which apparently has been the main reason for not going 


faster in the field. 

Mr. Rasautr. We plan to discuss that program later. 

Mr. Evins. I just want tosay further, Mr. Chairman, that [ had not 
read Mr. Lilienthal’s statement, that I had not heard of Mr. Lilien- 
thal’s statement until it was mentioned here, and I certainly am not 
echoing what he has said. I do want to express my own personal 
view to emphasize, if possible, as one humble member, and to urge a 
little more sense of urgency in this ~~ by the Commission. . there 
is any criticism that Mr. Lilienthal or anyone has leveled, I don’t 
think it should be directed at the satel iations Committee. I think 
that the Appropriations Committee has been most generous in trying 
to provide the necessary funds for this Commission. If there is any 
criticism it should not be directed at the committee of Congress; but 
pe rhe aps there are some views along the lines of my own that we are 
not going as fast or as strong or that there is not as great an emphasis 
on the program as we might wish. 

Mr. Chairman, I do not think we ought to tailor the progress of our 
Nation on a comparison with how far the other nations have advanced 
or how far they have gone. You have just said that you are convinced 
that we have more knowledge in this field than other nations have. I 
ani glad we have. I congratulate you and our country that we do 
have. I think that we were far in advance of other nations several 
years ago. I think in the intervening years they have begun to catch 
up. I think we should be further advanced. We should not tailor our 
progress just to the measure of the progress they are making. I want 
further to express the hope that we do not wait ‘until the coal and the 
conventional fields are exhausted before this great science and power 
comes into practical being. 

Mr. Rawavut. Mr. Pillion. 

Mr. Prtxu10n. Perhaps I better address my remarks to Dr. Pittman 
here. Do I understand that water coolant is perhaps the most efficient 
one that we have now ? 

Dr. Prrrman. The reactor systems using water as a coolant is as 
of today the most effective and the most advanced systems we have. 

Mr, Pituion. Now, does the temperature of the water make any 
difference ? 

Dr. Prrrman. These systems are either pressurized water where it 
is under pressure of 2,000 pounds per square inch. The way you con- 
trol the temperature in water is to put more and more pressure on it. 
We get between 26 and 28 percent efficiencies in reactors using water 
systems. <A good efficient superheat plant on the other hand gets up 
in the 30 to 35 percent efficiency in a conventional plant. 

Mr. Pinion. Is the Dresden reactor the latest and largest reactor? 
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DRESDEN REACTOR 


Dr. Prrrman. The Dresden reactor is the reactor that was built by 
the Commonwealth Edison and a group of private utility companies. 
lt went critical in December of last year and it got up yesterday to 
half of its total power load. Its total power is 180,000 kilowatts. It 
has gotten to half power as of yesterday. It is going through the 
usual period of st: u'tup and shakedown operations ‘that ever y reactor 
must go through. It is the largest reactor on the line now. 

Mr. Pinuion. Its capacity is 180,000 kilowatts / 

Dr. Pirrman. Yes, sir. 

Mr. Pitiion. It has reached 90,000 so far? 

Dr. Prrrman. Yes,sir. It is planned to run it at that a week or two 
and then shut down to see what problems may have arisen during this 
initial phase of that operation. 

( Discussion off the record.) 

Mr. Pittion. How much money does this company pay to the 
AKC for the fuel and the work that the AEC put into this? 

Dr. Prrraan. The AEC put no work into this at all. The AEC 
furnishes the U*F as fuel material. Uranium hexafluoride. It fur- 
nishes enough of that material so that the reactor owner can have 
lis inventory, keep his reactor running, and he in turn has had it fab- 
rie: ated in this case by the General E lee tric Co. The material is re- 
leased to Dresden at 4 percent of its value per year. The company 
pays for any material that is not returned to us. 

Mr. Punrion. What was the value of this material? They pay 
4 percent. What do you compute the value of that to be / 

Dr. Prrrman. I will have to furnish that for the record. I do not 
have it with me at this time. 

(The information follows:) 


The current value of UF, is $9,403,716. 


Mr. Prion. How do you arrive at the value of that material for 
which they are pay ing a use charge at the rate of 4 percent / 

Dr. Prrrman. The value of it is the value that is in our published 
pricelist for the material. We publish a pricelist for this material. 
That is the basis on which they are charged the use charge of 4 per- 
cent for all the material they have used. That is the basis on which 
they pay us for the material which is burned up in the course of 
operation of the reactor. 


COMPARISON WITIL STEAMPLANT 


Mr. Pinttion. Now, a comparable steamplant installation costs 
roughly $200 per kilowatt ? 

Dr. Prrraan. No; I think a comparable steamplant installation is 
less than $200 per kilowatt. I would say, depending on where they 
are located, it would be in the range of $135 to $150 a kilowatt. 

Mr. Pinnion. Then a comparable steamplant at $150 would cost 
In the neighborhood of S27 million for that size. Would that be 
about right / 

Dr. Prrrman. Yes. 

Mr. Pituion. The cost of this plant without the fuel is more than 
double what an ordinary steamplant would be. 

Dr. Prrrman. That is about right. 
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Mr. Pittion. Now, the 4 percent they would pay the AEC for the 
use of this material, how would that compare with cost of coal? 

Dr. Prrrman. When a utility company buys its coal, it buys it, and 
it has to pay interest on the money that it has tied up in its inventory. 
I would say that is generally twice as high as 4 percent. 

Mr. Puzion. How about the number of “employees! Would there 
be more employees ¢ 

Dr. Prrrman. The operating cost of a nuclear plant, including the 
operation—of course we have to get a lot more experience on it, we 
are estimating it is about twice as vhigh initially as the operation ‘and 
maintenance cost of a conventional plant. These are estimates, of 
course. 

Mr. Pittion. How much of your total raw material, the $700 million 
per year, would you say could be applied to nonmilitary purposes, 
that you are buying or using for stockpiling for civilian reactor power 
producing purposes? How much of that would be allocated for that 
purpose ¢ 

General Lurpeckr. You mean how much do we estimate we will 
need as the years progress 4 

Mr. Pitiion. That is right. 

General Lurpecke. I do not have those figures here. We have esti- 
mated an annually increasing amount. We will supply those for the 
record. They have to be based on how much power is going to be 
built. 

Mr. Pitiion. If we have a total kilowatt capacity of around 900,000 
kilowatts in this country, even $200, that would be a total investment 
cost on a comparable steam plant, at a very, very liberal figure, of 
$180 million. That is peanuts compared to what we are spending per 
year on this whole program. So when we are talking about the 
urgency of this program, I am wondering about it because the cost 
is fantastic. 

Dr. Wirson. A very small portion of our uranium 235 is going into 
reactors. Most of it is going into weapons. 

Mr. Pinuion. If you were to take into consideration all your em- 
ployees, all your investments, all your research, everything that goes 
into your cost, how would those actual costs compare with the pub- 
lished price for enriched uranium ? 


PUBLISHED PRICE OF URANIUM 


Mr. Fioserc. Mr. Pillion, the published price for enriched uranium 
is meant to be a realistic price based on all the attributable costs to 
the isotope separation process that uranium goes through. Now, it is 
hard to do the accounting on this in some respects but nevertheless we 
do have the initial cost of the raw material that goes into the isotope 
separation process. On top of that we have to add the cost of the sepa- 
ration process, itself. Now we can do a pretty good job, though, of 
allocating these costs and we think that the published price as now 
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posted by the Commission is one on which the Government is certal inly 
not losing any money and yet it is a fair one to reflect the actual cost 
of separating the isotopes and furnishing enriched uranium. 

Mr. Prtuion. Of course, many of the decisions have to be arbitrary 
and are not the type of decisions that a private corporation would 
make because you have investments here and it all depends on how 
you pay them off. 

Mr. Frioserc. That is right. Accounting decisions are arbitrary 
both in private industry and in Government. We do think, however, 
that the costs properly attributable to the isotope separation process 
have been fully allowed and fully taken account of in the posted prices 
that we have. Now, there has been talk from time to time about re- 
ducing the cost of enriched uranium. We have not come to any con- 
clusion that we should reduce the price of enriched uranium. It seems 
pretty clear to the Commission that the price should be no higher 
than it is. I should think if there is any trend in any direction it 
should be a downward direction, but there is no contemplation on the 
Commission’s part of reducing the cost at the moment. 

Mr. Pitiion. What interest rate do you have in your figures 4 

Mr. Frorerc. On the Government’s invested capital / 

Mr. Putuion. That is right. 

Mr. Fronerc. This is not calculated into the cost at all, Mr. Pillion. 

Mr. Burrows. Yes, sir, it is. It is 4 percent. We also calculate 
depreciation. 

Mr. Fioserc. Four percent on all of the invested capital ? 

Mr. Burrows. On all the invested capital; yes, sir. 

os Pirtion. Are you representing that there is a full allocation 
of capital investment upon which interest is calculated / 

Mr. Burrows. Interest on all the investment which is devoted to this 
process is charged in, and can be accounted for under the price; yes, 
sir. 

Mr. Pitition. That sounds pretty good to me, and I am sure to the 
members of the committee also. 

Thank you, Mr, Chairman. 

Mr. Chairman, may I have just one more minute? I have some staff 
questions. Iw ill leave these for the record. 

Mr. Rapavut. Put those in the record and supply the answers. 

(The aciin referred to follow :) 


Question. What is the relative contribution dollarwise and percentagewise by 


the private utilities to the various cooperative projects as compared to that of 
the public agencies? 
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Answer. The chart below gives the dollar and percent distribution of AEC and 
the participating groups. 


vy or cooperatively owned facilities 
nment 


ent, land, and fuel 


Total for privately owned facilities 
Research and development 


t, equipment, land, and ft 


} 
opment 


y) — ty 
ent, land, and fue 


Contribution by private organizations: 
Research and development 


Plant 





Question. Why are the public bodies given preferential treatment as compared 
with private utilities? 

Answer. Since early 1955, the Commission has made use of its power demon- 
stration reactor program to enlist the participation of electric utility organiza- 
tions in the design, development, construction, and operation of nuclear power- 
plants to demonstrate their potential for the production of economic power. 
Within the framework of the Atomic Energy Act of 1954, as amended, the Com- 
mission has offered certain forms of assistance as incentive for utility participa- 
tion. These offers have been announced in a series of publie invitations for 
proposals from both private and publicly owned utilities. It is apparent that 
when Commission assistance is extended only to cover research and development 
work, the consumer-owned and cooperatively owned utilities are, in general, 
unable to participate because of charter and financial limitations. Therefore, 
the Commission, in recognition of the strong interest and desire of the publicly 
owned bodies to take part in the program, offers assistance to include payment 
for and ownership of the reactor. Cooperative arrangements have been liberal- 
ized by the provisions of Public Law 85-162, which includes authorization for the 
AEC to pay reactor operating costs and receive payment for steam delivered. 
Principally because of the preference provisions of section 44 of the Atomic 
Energy Act which in part states, “In the contracting for the disposal of such 
energy, the Commission shall give preference and priority to public bodies and 
cooperatives * * *” no private utility has responded to these invitations which 
incorporate the latter provision. 

Question. Will you supply for the record the latest estimates of the power 
cost per kilowatt-hour for each of the nuclear power reactors now in operation 
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or under construction in the United States, giving detailed derivation of costs 
such as 

Capital investment per kilowatt of electrical capacity. 

Interest rate. 

Operation and maintenance cost. 

Fuel cost and basis thereof. 

Amortization of capital cost. 

Assumed load factor of operation. 

Answer. Listed on the attached sheet are the readily available nuclear power 
costs for projects in operation or under construction. Asa matter of expediency, 
we have consolidated only these data which are readily available. These are 
exainples of the unit cost information for reactor power projects. 
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Question. Will you supply for the record the estimates of the power cost per 
kilowatt-hour for projects included in your 10-year civilian power program? 

Answer. In response to the question, the following data is submitted. The 
first table identifies the prototypes and large-scale plants which are included 
in the AEC 10-year program report. 


Analysis of cost of proposed AEC civilian power program, fiscal year 1961-69 


Cost in millions of dollars] 


Proposed prototype Large-scale plants ! 
construction 


Reactor concepts 
Poss date for Estimated 
Size ‘ost determination of cost 
MWE economical con- 300 


struction MW E) 


20-30 |) 
5SO- 100 
100 
LOO 
Boiling water. ._.----- << ---- - 0-30 
100 
-100 


Pressurized water 


Nuclear superheat 
Ors anic cooled 
dium cooled 
Fast 100 
Thermal. -...---- ; ot 100 
Gas cooled 100 
Heavy water___ a “ee “a None 
Aqueous homogeneous 


WO 
New concepts 


3)50 


ROO « wecemas Se : 5 a= 14 


1 The prototypes listed are part of the AEC 10-year program plans. Depending on technical 
n, certain of these may or may not be built. The large-scale plants are those which ars 


wholly financed by private industry or projects in which the AEC may participate in 
these plants. 


the develo] 
The exact amount and type of assistance at this time has not been determined. The proto- 
types, because of their very nature, cannot be compared on a mills-per-kilowatt-hour basis. I 

that construction costs may approximate $350 to $400 per MWE. = Operating cost 

would also vary depending upon size and when they are placed in operation and type of operating plan 
carried out. For the large-scale plants (300 MWE), unit costs were d rtofthe 1 


x 1 j ry f x Y 
developed as part of the 10-year program 


t is estimated 
for these same prototypes 


The following table identifies the costs in mills per kilowatt-hours by concept 
ind elements of costs. 


(Cost, mills per kilowatt-hour] 


Fixed Fuel cycle | Operation Nuclear 
Reactor type charges cost and main- | insurance 
tenance 


Pressurized water 

Boiling water ; ae 

Light water moderated superheat 

Organic cooled 

Sodium graphite te 

Gas cooled (enriched fuel). 

Fast breeder_- s 

Aqueous homogeneous 

Heavy water : 

Coal-fired plants 
35 cents per 106 B.t.u. fuel cost. 
25 cents per 10° B.t.u. fuel cost_. 


NOTE All plants are based on 300 MWE size: 80 percent c Or 
power costs are based on the equilibrium fuel cycle which will be 3 to 4 vears 


ipacity far 
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The following table indentifies the basis of the fuel cycle charges 


| Fnel cycle | MWD/MT 
Concept costs (mills Dollars per kilogram average 
per kilowatt- of fabricated cost burnup 
hour) 


Pressurized water-_-_- 2. 56 JO3-SS, $70. - 20, 000 
Boiling water 

With superheat —< Of} 'O;-Zr, $90_ 19, 000 

Without superheat 2% O,;-Zr, $90 19, 000 
Organic cooled _- ; ae : 3 O;-APM, $75. 19, 000 
Sodium graphite_- 2. ( C-SS, $70- 19, 000 
Gas cooled j OrSS, $68.50 18, 000 
Fast breeder_ ; 7 ! ‘UO,-U-15 without ) 

Mo, $385. | 

Thermal breeder 
Aqueous homogeneous... 2 33 TOsSOg in D,O_- 
Natural U-D,0-.- 3 ZR, $15_- 





118 year doubling time 


PLUTONIUM PRICES 


Mr. Rasavur. I would like to read from our field report when our 
committee visited the plant at Monroe, Mich. : 

The Detroit Edison plant will produce substantial amounts of plutonium to be 
purchased by the AEC, Income from this source is included in the financial pic- 
ture of the PRDC and the PRDC is seriously concerned about any reductions in 
the amount AEC will pay for plutonium. Such reductions below the current 
amount would reflect unfavorably on the economics of this venture and impose 
a financial hardship. AEC has always reserved the right to alter such prices. 
This is information we gathered when we were out there. Please dis- 
cuss the problem of plutonium prices in general. 

Mr. Fioperc. The commission in 1957, I believe it was, it was be- 
fore I was on the commission in any event, did establish a ge for 
plutonium, and the termination date on that price is June 30, 1963. 
We have within our legal authority to extend that date, but we have 
never done so and there is no contemplation at the moment of doing it. 

Mr. Rapaur. 19637 

Mr. FLoperc. Yes, sir. 

1963 was a relevant date to the plant you are discussing because it 
will probably go into operation about the beginning of 1961, plus or 
minus a little bit. So the time during which it will be operating under 
the presently posted price, under which the Government is obligated 
to accept its plutonium, will be a short term period. The PRDC on 
the other hand has been on notice that this is the termination date on 
the present posted ‘gag of the plutonium, and I think that it was Mr. 
Vance who testified in 1957 that anvbody who was buil ling a plant 
based on a pure ha _ ace of plutonium higher than $12 a gram was 
to use his words building his house on sand.” I believe that is the 

xact quotation. So I think that the attitude of the commission on the 
subject has been on the record for 2 or 3 years. Now, it is perfectly 
true that a reduction in the price of plutonium will affect the economics 
of the PRDC plant. These are grown men, over 21 years old, and 
they must have realized this for a long time, and I would be con- 
cerned, too. 

Mr. Rapsaur. Their program has been somewhat retarded, too. 
They expected to go into operation before this time, did they not ? 
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Mr. Froserc. They have had some technical difficulties, yes, sir, 
and it has slowed the plant down but not materially I think only a 
period of months. 

Dr. Prrrman. About 6 months beyond their original estimates. 

Mr. Rapacr. Mr. Floberg. 

Mr. Fiozerc. It is a good performance considering the relative 
status of this art and the technical complexity of the plant they are 
constructing. 

EURATOM PROGRAM 


Mr. Ranaut. Now we are going to take up Euratom program. You 
are requesting $2 million, How much of the $5 million epee lated 
for this program last year has actually been costed so far this year? 

Mr. Fioserc. It depends on what you mean by cos sted. If you 
mean actually expended, about $520,000. If you mean on the other 
hand obligated, the amount is around $700,000. 

Mr. Rasavur. You won't need any more money, then. You have 
over $4 million unobligated. 

Mr. Fronerc. The money we are talking about is money to incur 
further obligations. 

Mr. Ranaut. There is only one plant in prospect. 

Mr. Frorere. Yes, but this is money for a research and develop- 
ment program that is being conducted jointly with Euratom. By 
joint, I don’t mean the funds are pooled. I mean that the projects 
are run through a jomt board which approves the technical merit of 
the projects in question and assures that they are not duplic atory of 
any work being done either in Europe or in the United States. 

Mr. Ranavr. You planned on five or six projects last year. You 
only got inionndaiieen not ¢ 

Mr. Frorerc. That is correct. 

Mr. Rasaur. You were talking about five or six projects and you 
only got into one. You have only obligated $700,000 and you still 
feel you will need more funds in 1961 2 

Mr. Fiorerc. Yes, sir. Those projects were actually producing 
reactor projects. Those are funded by the European utilities in ques- 
tion. This is another part of the Euratom program. It is called the 
joint research and development program. 

Mr. Rasavr. We are backing this program, aren’t we, with this 


money 7 


Mr. Fionere. This is only the research and development program 
that this money goes into. It does not go into the power reactors 


_ 


themselves. 

Mr. Ranacr. Your original budget estimate was 85 million. 

Mr. Fronerc. That is correct. 

Mr. Ranacr. You reduced it yourself to $2 million. 

Mr. Fioperc. Yes. 

Mr. Ranavr. You have only obligated $700,000, this year. 

Mr. Fronerc. So far. The reason we reduced it is because we felt 
the $3 million could be spent to better advantage in other programs 
because of the rate of these projects. I might say that the joint board 
in Brussels now has in its hands some $9 million of projects that are 
competing for this money. That is $9 million worth of U.S. projects 
for moneys to be spent in the United States. At the same time there 
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are about $40 million worth of projects that the Euratom side of this 
program has submitted on projects to be funded by Euratom with the 
money spent in Europe, principally in the Euratom countries. So 
we are talking here about the amount of money that we think this 
$9 million of projects that the joint board has in its hands now will 
prove to be of technical merit and will prove to be submitted by compe- 
tent people and will prove to be not duplicatory of work being done 
elsewhere. 

Mr. Rapavur. And calls for how much money from this fund? 

Mr. Fuorerc. This is a $2 million item that you have here. We 
have $9 million worth of projects which will be competing for this 
money. 

Mr. Razaur. Now, last year you said: 

Of these amounts it is estimated that $5 million will be costed in fiscal year 
1960. 

Mr. Fioperc. We sure overshot on that approach. 

Mr. Ranaut. That is what 1 am getting at. So you cut that down 
to $2 million. 

Mr. Fioperc. T think we have distilled this a lot better than we did 
last year; yes, sir. 

Mr. Rapaur. You see, you have a request here for $2 million, and 
you still have a balance of over $4 million out of the $5 million avail- 
able this year. 

Mr. Fioserc. That is right. We have now tied it down to projects 
that have already—— 

Mr. Ranaut. You have only committed $700,000. 

Mr. Fioperc. That is correct. This program is just getting started, 
though. 


Mr. Raravr. Instead of having $5 million as you had last year, 
you have $6,300,000. So you have gone up the ladder. You asked 
for $5 million and committed $700,000 so it seems to me that funds 
for this program are growing. You don’t need $2 million. 

Mr. Fioserc. The program is going slowly if that is what you mean. 
That is true. 

Mr. Ranaut. It is going slowly, but the money is going up. 

Mr. Froserc. That is right. It is a much lower rate than we 
anticipated. 

Mr. Raravrt. I don’t blame you for your anticipation but I blame 
you for activity. You are only using $700,000. 

Mr. Fronerc. Now, we have tied these figures to projects which have 
been scrutinized. 

Mr. Ragavur. Do you have a list covering the $5 million this year? 
You have a balance of $4.3 million. You are asking for $2 million. 

Mr. Fropere. That isright. When we originally drafted the budget 
we had 5 instead of 2 

Mr. Jensen. Mr. Chairman, I think right at this point would be 
a good place for the record to explain Euratom. You don’t have to 
do it now, but put it in the record, the countries involved and so on. 

Mr. Fronere. I will be glad to do that. We confidently expect to 
have about $214 of that $5 million obligated before the end of the 
fiscal year. 

Mr. Rasaur. What do you plan to obligate it on ? 

Mr. Froperc. On meritorious projects that will be cleared. 
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Mr. Rapavutr. Put them in the record and also a statement on 
Euratom. 
(The information follows :) 


Research and development projects authorized in United States under United States- 
Euratom joint program 


Name of firm Description of project | Amount 





T.S. FIRMS 


Advanced Technology Laboratories, | Cold extrusion of zircaloy- -_---- = $78, 300 
Division of American Standard. 
Do Se Nee a . Fabrication of plate type fuel elements by ce- 1 250, 000 
ramic spraying. | 
Armour Research Foundation. -._.--- Improving zirconium alloys asd 40, 000 
Babcock & Wilcox re ee _...| U% resonance integral experiment | 106,000 
Battelle Memorial Institute- mde Boiling heat transfer and void distribution 1 59, 000 
studies with water coolants. 

Do pec eeeesee Uranium mononitride as an improved fuel .-| 125,000 
General Electric : Eas High performance of UO: program cs 687, 000 
North Carolina State College ; Phase relationship in U-C-O system 20, 189 

ir Development Corporation « Wet steam as a reactor coolant (joint United | ! 394, 100 
nerica States-Euratom proposal 
diation Application, Inc..._------ Diffusion of fission gases through uranium oxide 38, 000 
and fuel element cladding. 


Tot al 


All contracts authorized are for one year, except as follows: > If contract runs for 244 years 
nay be spent 

Additional projects, which by the end of fiscal year 1960 could increase the total amount obli- 
research and development in the United States by about $825,000 (for an approximate total of 

, are not here included because the projects, although selected, have not formally been author- 
e Joint Research and Development Board in Brussels. 


DESCRIPTION OF THE EUROPEAN ATOMIC ENERGY COMMUNITY (EURATOM) AND 
ITS COOPERATION WITH THE UNITED STATES 


The European Atomic Energy Community (Euratom) was officially estab- 
lished on January 1, 1958, when a treaty, signed by the six member nations 
in March of the previous year, formally came into effect. The member coun- 
tries are Belgium, France, the Federal Republic of Germany, Italy, Luxem- 
bourg, and the Netherlands. The Euratom Community is one of three insti- 
tutions comprising the European Community, the other two being the Eco- 
nomic and the Coal and Steel Communities. The primary responsibility of 
Huratom is to encourage and develop the peaceful uses of atomic energy with- 
in the member states, including the speedy establishment and growth of nu- 
clear industries, and attainment of the means for large-scale production of nu- 
clear power in Europe. Institutions of the Community that have been created 
to accomplish these purposes are (1) the Euratom Commission, the execu- 
tive branch consisting of five members; (2) the Council of Ministers, a policy 
group representing the governments of the member states: (3) the Parlia- 
mentary Assembly, legislative representatives of the member states: and (4) 
the Court of Justice, which exercises judicial control over the Community. The 
last two organizations are common to all three of the communities. 

An agreement for cooperation between the United States and Euratom came 
into effect on February 18, 1959, whieh provides for cooperation in a joint nu- 
clear power reactor program with the primary objective of installing 1 mil- 
lion nuclear kilowatts in the Community by 1965. Under this program, reactor 
types are to be used that have been carried to an advanced stage of develop- 
ment in the United States. There was also established, as part of the agree- 
ment, a closely related joint research and development program for the pur- 
pose of improving the performance of reactor types to be constructed under 
the program, and lowering fuel cycle costs of such reactor types. 

Reactor program.—tin response to an April 1959 invitation for proposals to 
construct power reactors under the joint program, one definitive proposal from 
the Italian utility, Societa Elettronuclare Nazional (SENN) was received 
by the deadline date of October 20, 1959. The proposal provides for construc- 
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tion of a 150 mwe. boiling-water reactor at Punta Fiume, Italy. The prime 
U.S. contractor is the International General Electric Co. 

Although other expressions of interest to participate in the joint program 
were received by the October 20 date, these expressions were not definitive 
enough at the time to warrant eligibility for the phase of the reactor program 
which has a target date of December 31, 1963, for initial reactor operation, 
Under the Euratom Cooperation Act of 195s, aseotag Congress has provided 
that completion of construction of two reactors may be deferred until Decem- 
ber 31, 1965, and it is planned that an invitatien for proposals for reactors 
to be in operation by this date will be issued by mid-1560. 

Research and development program.—aAs stated previously, the agreement 
for cooperation with Euratom established a joint research and development 
program to be conducted in the United States and in Europe on the types of 
reactors to be constructed under the joint program. For the first 5 vears, it 
was intended that each side would contribute up to S50 million for such re- 
search and development work. However, since these amounts were based on 
receiving proposals for more reactor projects than can at present be expected 
to participate in the joint program, it is doubtful that actual expenditures will 
bein this order of magnitude. 

Interest in the research and development program, as gaged by the number 
of proposals that have been received for work in the United States and Eu 
rope, has been impressive. Some 286 proposals were received from U.S. and 
Euratom sources by April 1, 1960, in response to an invitation issued in De 
cember 1958. U.S. funds presently allocated for proposals that have been ac 
cepted to date for work in the United States amount to $1,691,589: Euratom 
has allocated $1,682,800, for work in the community. making a total amount of 
S3.374.3289 for all contracts authorized As is evident. these figures indicate 
close adherence to the “matching” principle earlier established to guide U.S 
and Euratom expenditures in the joint research and development program 







NUCLEAR TECH NOLOGY AND GENERAL SUPPOR'! 

Mr. Ranavct. Nuclear technology and general support, $49.5 million. 
You are programing an increase of $5.566.000 in this progr ‘un. 
Please tel] us where this 1 Increase is going to be used and Ww 1\ it 
necessary. 


Mr. Frorerc. This is one of the most important programs we have. 
I will ask Dr. Pittman to expand on this. 

Dr. Prrrman. The importance of the program as a whole is because 
it is in this area that we are doing all of the research and development 
work that applies not to specific reactors that are being built but to the 
solution of the long-range problems that will make it possible in the 
future to really build cheap and economical reactors. The solution 
of the problems of what kind of materials will stand up under the 
environment that reactor operations call for, how to chemically proc- 
ess the fuel elements that are coming out of these reactors, how to dis- 
pose of the waste in a manner that is economical, and safe. 


DIRECT CONVERSION PROCESS 


Mr. Razavrt. Briefly explain direct conversion and tell us what 
prospects you now see for this process. 

Dr. Prrrman. The direct conversion process ey is a procedure 
under which electricity can be taken directly from heat. The process 
we are working on at. Los Alamos for direct conversion of heat to 
electricity is in ‘the ear ly experimental stages. Its future will depend 
on the research and development program and it will take quite a 
long time to resolve, sir. 

It i is certainly a system that we think has great potential merits, and 
it is in the very early stages of research and development. It has 
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already shown its practicality in, if you will recall, the SNAP III 
unit where the isotope was converted into electricity. 

Mr. Rasavur. Apparently private funds are being invested in this 
direct conversion process. Why is it necessary for the Government 
to involve itself increasingly in this field 4 

Dr. Prrrman. There are some private funds th: at are being spent 
in this field just as there are in the field of using the more standard 
methods of converting heat into electrical current. 

Mr. Ragavr. Apparently there is a lot of private money going into 
this. Now does the Government have to involve itself in a it 4 

Dr. Pirrman. I think where the Atomic Energy Commission must 
hecome involved in this program is in those cases where we are trying 
to use the direct conversion directly in reactor concepts so that it 1s 
part of the reactor system. 1 think it is our responsibility to expend 
the effort in that field, 

Mr. Rasaur. Merchant ship reactors, $8.3 million. I have no ques- 
tions about that. 

ARMY POWER REACTORS 


Army power reactors, $15 million. Please explain the remote site 
tudy which was not specifically programed in the budget last year, 
but for which you are spending Sai, 100 in 1960. 

Pirrman. The remote site study was one authorized specifically 
by the Jomt Committee in which we were authorized : 

Mr. Ranaut. It was authorized but not in the budget / 

Dr. Pirrman. Westated that we had other funds. 

Mr. Ranaut. It was under lump-sum study. 

Dr. Pirrman. Yes, sir. This report was submitted on the Ist of 
April to the Joint Committee of Congress, 

Mr. Rasaur. Why should we continue to increase the level of this 
program?’ Youare this year requesting an increase / 

Dr. Pirrman. Youare speaking of the Army program ? 

Mr. Rapaur. Yes. 

Dr. Pirrman. The increases in the program are to carry out work 
that will be necessary if we are to get these highly compact reactors 
that will be required by the military services for land vehicles, reactors 
that can be put on trucks and carried around rapidly from one place 
to another. 

Mr. Rasautr. Naval reactors, $85 million. Ihave no questions. 


AIRPLANE PROPULSION REACTORS 


Airplane propulsion reactors, $73 million. Is there any more pros- 
pect of succeeding with this project than there was last year? 

Mr. Fioserc. This is a program which has been going for a good 
many years. I would say we keep on adding to our stock of knowledge 
concerning it. The program was, as you know, redirected to some 
extent last summer. Our job here is to try to respond to the require- 
ments of the Department of Defense. 

Mr. Rasaur. We have to take cognizance of this. There is also 
$75 million budgeted by the Air Force. How long have we been 
developing this project 
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Mr. Fioserc. We have been at it on varying scales of activity since 
1946. Of course, the rate of expenditure in the early years was not 
as great as it has been in recent years. 

Mr. Rapavut. Are we getting any place? 

Mr. Fioperc. Yes, we have made some progress, although I must 
confess it is discouragingly slow. 

Mr. Ragact. It is discouragingly slow for a terrific sum. 

Mr. Fuiopserc. That is a correct statement, but it is also a difficult 
subject. 

Mr. Ranaut. Why is the request up for next year when we are 
making such little progress? It was $62.5 million last year and you 
are requesting $73 million. 

Mr. Fuionerc. Here is the reason for the increase. The increase is 
attributable to added funds being devoted to the indirect cycle system 
of furnishing power for flight propulsion. As the committee has 
been told in the past, there are two approaches to this problem and in 
a problem as difficult as this, two approaches are not too many. One 
is the so-called direct system whereby air is run through the reactor, 
heated and, due to heat, expanded and is expelled as gas or hot air, 
and power for flight is furnished. The other is the so-called indirect 
system whereby liquid metal is heated in a reactor and sent to a radi- 
ator where air is heated, expanded, and expelled as a hot gas. 

Mr. Ranaut. Will either one of them work ? 

Mr. Frorerc. Both of them are still in the developmental stages. 
We are now asking for this increased money in order to try to build a 
small experiment on the indirect system. This is what all this in- 
crease is attributable to. We are at the stage now where we think we 
ean build this and use it as one of the building blocks on which to 
develop a flight program. That is the total increase in funds. 

Mr. Prrzion. May Laska question on this? 

Mr. Rapavr. Yes. 

Mr. Pririon. How can you spend $62 million? And you have a 
request for another 373 million. It is a lot of money? How many 
reactors have been built? Who is getting this money?) How many 
concerns are in this $62 million ? 

Mr. Fionerc. If you counted all the subcontractors 1 would not 
have the slightest idea. 

Mr. Pruuion. How many reactors have been built or how far has 
one reactor gone? What do we get for $62 million? 

Mr. Fioperc. Let me try to say what we get for $62 million. 

Mr. Prrriox. I am completely puzzled at how lightly we take $62 
and $73 million. We get nothing but the most vague answers here as 
to what is happening to that. 

Mr. Froperc. I don’t mean to be vague. 

Mr. Prnuion. IT know you don’t. 

Mr. Fronerc. Let me try to tell you what we get. We are doing 
materials research, for example, on materials that are supposed to 
furnish the highest possible temperatures for sustained periods of 
time. Now, this is a most demanding technical assignment that any 
material can be given and in fact, we are still trying to invent the 
material that can do it. and that is what a large part of the e xpenditure 
goes to here. One of the reasons that this kind of performance from 
the materials is required is that the reactor has to be as small as pos- 
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sible so that the shielding will be as small as possible so that it will 
be as light as possible so that the airplane will fly. 

Mr. Pittron. How many companies are working on this? How 
many scientists have been working on it? What are they doing? 
Isit possible to eventually arrive at that ? 

Mr. Fronerc. We think it is possible. We figure it is worth while 
or we would not be doing it. As I say, we are here satisfying the 
requirements of the Department of De fense. 

Mr. Pinuion. The Air Force is also spending about $75 million 
ann: ally on this project. 

. FLonerc. They are spending most of theirs on the engine which 
willl sidiien the hot air we can furnish them from the reactor. Build- 
ing an engine of this scale is no small job, either. Only nuclear flight 
poses such a demanding requirement. 

Mr. Prttonx. The Army is spending—— 

Mr. Frosere. The Army is not in this program at all. This is the 
Air Foree and the Atomie Energy Commission. Our part of the job, 
the Commission’s part of the job, is to furnish the reactor that can 
furnish the heat to the engine which the Air Force is developing. 

To answer the specific question as to whether reactors have been 
built under this program, the answer is “yes,” HTR IT and IIT have 
been built and operated. These were pr imitive. It will be necessary 
to build more reactors before we get to this goal. 

Mr. Cannon. Might Lask a question there ? 

Mr. Rapavur. Yes, Mr. Chairman. 


NAVAL REACTORS 


Mr. Cannon. The committee is very much interested in the naval 
reactors. We consider the naval reactors program among the most 
valuable. As a matter of fact, I don’t think the country will be safe 
eventually without nuclear-powered missile-firing fo Even- 
tually we must have something to take the place of SAC, and the nu- 
clear-powered missile-firing submarines are the only fs r that will 
serve the purpose. Asa matter of fact, within 2 hours : afte r fighting 
starts, the submarines will be the only part of the 7 avy left afloat. 
The submarine cannot be found, and when found. ‘annot be de- 
stroved. It can go under the icec ap. It can come = anvwhere 
within range of any Russian satellite produc tion center 

Time is running out on the SAC. Jt has been a won der ful agency, 
and it served the Nation well in its day of need and is serving it well 
today, but it is merely a question of time as development proceeds be- 
fore SAC will be outmoded. We must have something to take its 
place, and we must have these naval reactors. 

This committee is much interested in the naval reactor. much inter- 
ested in Admiral Rickover, the father of the nuclear submarine who 
has made it possible. 

_ I don’t have to call your attention to the fact that Admiral Rickover 
Isa very remarkable man. He adapted nuclear power to the submarine 
when all the authorities said it could not be done. He took hold of the 
reactor up at Shippingport and made a success of it at the time that it 
was a very doubtful project. He works really under two budgets, 
under the AEC bu leet and under the naval budget, and of course, 
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there is a great deal of redtape, but T think I can speak for the entire 
committee when I sev that we have every confidence in Admiral Rick- 
over. We know he will only spend the money he ought to spend, and 
we warmly endorse any money that he thinks ought to be spent, and we 
are very anxious that he receive all the eo api he needs. 

M: ay & speaking for the committee, make tha sugve stion both 6 
the Chairman of the Commission and the See cents of the Navy / 

We get the Impression from many points of view that Admiral 
Rickover from time to time Is circumseribed by rules and regulations, 
whic] fare proper al (| whie hh should be Mupo ed and observed, but the 
committee has such ei all eae in him, and he has so often more than 
demonstrated the wisdom of that confidence, that we are very anxious 
for vou to elve him as free a hand as possible with as little redt: ape 
as possible. 

I would like to ask, Are you giving Admiral Rickover all the sup- 
port he needs to carry out his very important work 4 

Mr. Froperc. J certainly think so, Mr. Chairman. I know Admiral 
Ri kover well enouch to know that if he is not elven the support he 
will find it. I believe he is vetting all the support. 

Mr. Ranavr. IT want to ask a question. How much did the admiral 
request for 1961 ? 

Mr. Fronerc. This amount. 

Mr. Ravavur. He got what he asked for. 

Mr. Cannon. Youare giving him all that he asks 

Mr. Froperc. That is affirmative. 

Mr. Cannon. I trust that in the administration of the AEC and in 
the administration of the Navy that you vive him as free a hand as 
possible. We realize that certain formalities must be complied with, 
but we feel that Admiral Rickover can be trusted to carry out any 
work left in his charge, and we lineevaky hope that you will give him 
every opportunity to carry on. 

Mr. Fronerc. You realize, Mr. Chairman, that between the time 
these fioures were prepared and the time we actually get our appro- 
priations his requirements may vary up or down slightly. 

Mr. Ranaut. These figures are correct as of the time he made the 
request ‘ 

Mr. Fropere. That is right. 


NUCLEAR PROPELLED ATRCRAFT 


Mr. Pinion. Last year’s hearings contain a discussion on this par- 
ticular question between Mr. Boland and the chairman of the Com- 
mission, Mr. MeCone, on the nuclear propelled aircraft. Mr. Boland 
suggested that we had already spent $1 billion on this program, and 
Mr. McCone corrected him and said $900 million. Then further in the 
hearings there is the statement Mr. McCone made on this subjec t, “a 
the moment I do not think they have defined’”—the military —“a mih- 
tary requirement for a weapons system in which this nue ‘lear-powered 
plane would be used.” 

Mr. Fronerc. That isstill a true statement, Mr. Pillion. 

Mr. Pruiion. How many billions are we going to pour into a situa- 
tion that may be nothing but a white elephant? That seems to be a 


tremendous waste of funds and effort. It just seems a tremendous 
waste, 
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Mr. Fropere. Mr. MeCone’s statement and the situation today is 
that no specific weapon system has been designed for a nuclear-pro- 
pelled airplane. The requirement which the Department of Defense 
set on us last summer about July or August was for an airplane which 
was capable of development as a military airplane in a weapon system. 
In other words, this is meant to be a military-type aircraft, but not one 
that is all laid out for a combat mission or anything like that. It is one 
on the basis of which combat mission aircraft could be developed. 
That is still the situation. 

Mr. Piniton. In other words, it is not your idea but is a requirement 
to you of the Defense Department ; you have no idea as to its utili- 
tarian value ? 

Mr. Froperc. We cannot tell them what they can use the powerplant 
for. They have told us if we develop a suitable powerplant, they will 
find a good use for it. That is what that amounts to. 

Mr. Rapavr. Off the record. 

( Discussion off the record. ) 

Mr. Rasavur. We shall now adjourn until 10 o'clock tomorrow 
morning. 


Trurspay, Aprin 21, 1960, 
NAVAL REACTORS PROGRAM 
Mr. Cannon. We were discussing yesterday afternoon the matter 


of naval propulsion reactors. We shall be elad to have any further 
information on that subject which the Commission can give us. Do 


you have further comments to make on that subject / 


REACTOR BUDGET 


Mr. Froperc. Yes, sir, Mr. Cannon. There is one point in the 
record I would like to clarify and correct. You and one other mem- 
ber of the committee yesterday asked me if the naval reactors budget 
had been cut, I am not sure of your exact words, or whether we were 
providing the Naval Reactors Branch with all the money that was 
requested. I replied that we were, and it had not been cut. 

After the session yesterday I went back and rechecked the records, 
and I find that that statement was not completely accurate. The 
initial submission by the Naval Reactors Branch for the 1961 budget 
was $87.5 million. This figure was reduced to $85 million in the 
budget that is before you. The logic of that reduction I find on my 
research into last fall’s action was that the naval reactors budget. in 

1959 had underrun by a few million dollars and it is, as a matter of 
fact, underrunning in fiscal 1960 by a few million dollars. However, 
within the last few days, Admiral Rickover has expressed a require- 
ment for a budget of $89 million. This is in effect asking for a res- 
toration of the $2.5 million previously cut, plus $1.5 million, or a 
total of $4 million more than the budget that is before you. 

Now, this most recent request has not been screened by the Commis- 
sion or anything of that sort, but I want to make it completely clear 
on the record what the present stated requirement of the Naval Re- 
actors Branch is. 
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Mr. Cannon. Thank you, Mr. Floberg. Are there further inquiries 
by members of the committee / 

The request of $40,300,000 for missile propulsion reactors. 

Will you please explain in some detail the Project Pulto, how it will 
operate, and what its military mission is? It seems to be a very 
expensive project. Possibly there are situations under which it will 
be highly desirable to have it. Can you give us information on that? 

General Lurpecke. Mr. Chairman, General Branch, who is the 


chief of the project, is here. I will ask him to respond to the question. 
Mr. Cannon. General Branch. 


REACTOR SYSTEMS FOR MISSILES 
PLUTO SYSTEM 


General Brancn. The mission of the two reactor systems for pro- 
pulsion of missiles—there are two code names for these, the PLUTO 
system, which is a ramjet reactor in which the direct aircycle reactor, 
somewhat similar to the direct air cycle system used for the aircraft 
nuclear propulsion system, in that it uses the same fuel air techniques, 
heats air through the passage of supersonic air through the reactor 
and out through the nozzle as the ramjet propulsion system. This is 
designed to operate at the highest efficiency at low altitudes, basically 
at sea level, and will propel a missile system, unmanned missile system, 
for an indefinite length of time at these speeds. The system itself, 
which is a military system which could be tied into this ramjet pro- 
pulsion device would be called SLAM supersonic low altitude missile, 
which would be designed as a military system to carry payloads. 

At the present time, in the PLU TO program we are working on the 
reactor techniques themselves, and this fall we will run our first 
reac tor test with this technique in what is called the TORY system, the 
TORY 2, a reactor system, will be fired at Jackson Flats in Nevada 
this fall to prove out the feasibility of this system. 


ROVER SYSTEM 


The other system, which is the ROVER system, is a nuclear rocket 
which is designed to operate as a standard rocket: system, either as a 
primary stage, or in secondary stages, to fire rockets with high pay- 
loads, either into orbit or into space systems. This is a system which 
is being worked on by the Los Alamos Scientific Laboratories and is a 
completely different kind of reactor system, also a high density system, 
in order to provide this power. 

You may have heard an example of the power density of this par- 
ticular reactor which is exemplified by saying that a reactor of this 
density, which is the size of an ordinary office ‘desk, puts out about the 
same amount of power as Boulder Dam. These power levels would be 
harnessed into a ROVER jet system—jet. rocket system—which would 
have a long time thrust, which is interesting and useful in this par- 
ticular case to NASA and potentially of course to the military to be 
used for space systems or orbital systems of propulsion. 

Mr. Cannon. The committee is deeply interested in the development 
of all species of missiles. Apparently eventually, we don’t know how 
long, but eventually it will be the weapon depended upon for both 
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defense and offense. We would like to make as rapid progress as 
possible in this missile. 

There seems to be a good deal of difference in ROVER and PLUTO. 
Both are apparently comparatively recent developments. 

General Brancn. Comparatively, yes, sir. 

Mr. Cannon. Did they originate about the same time? Which is 
the older of the two? 

General Brancu. About the same time, 1956. 

Mr. Cannon. The comment that we get on PLUTO is that it is 
rather intricate, that it is expensive, and there is some question as to 
just when it will be ready. The ROVER we must have for the si ake of 
space power. What is the recommendation of the Commission on 
these two projects / 

General Brancu. The recommendation of the Commission for 
funding in the ROVER program is $21 million as an estimate for fiscal] 
year 1961. In addition to this, there will be $13 million in fiscal ye 
1961 for facilities. 

Mr. Cannon. What do you estimate will be the total cost for 
ROVER and how soon before it will be operational 

General Brancu. We have spent already on the ROVER program 
$145 million through 1961. Through 1965 we will have spent, or 
programed to have spent, $251,700,000. This is aimed toward full 
flight test in 1965. 

Mr. Cannon. And when it reaches the stage of full flight test, it 
would be used in the NASA system / 

General Brancn. Yes. It would go into the NASA system for 
space propulsion, rather than into specific military armament. 


PLUTO SYSTEM 


Mr. Cannon. Some of our scientists seem to be a little bit dubious 
about PLUTO. You are asking $19 milion for it. I believe in the 
present budget. 

General Brancu. Yes, sir. 

Mr. Cannon. What do you anticipate to be the total cost when fully 
developed ? 

General Brancn. Through 1961 it will be $95,700,000, including 
Air Force funding. 

Mr. Cannon. Is success in developing PLUTO for the purpose for 
which it is expected to be used fairly likely ? 

General Brancn. Yes, sir. There is every indication that we will 
be successful. Our first feasibility test, the Tory 2—A test, will be 
conducted this fall, at which time we will have ample proof that we 
properly designed our system and will have checked it out. 

Mr. Cannon. One objec tion which has been voiced is that it would 
fly at very low altitude and would have to fly over densely populated 
areas. On that account there would be constant danger of wide- 
spread disaster. What about the safety feature of it? 

General Brancu. There are being designed into this system a 
features. In the first place, the fission product release part, or the 
consideration of fission product release as a safety comestaceiien, is 
being looked at very carefully with the direct air cycle engine system 
for the manned aircraft. It uses the same basic type of fuel ele- 
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ments, although in this particular case the fuel elements for the 
Pluto are uncoated and, therefore, the fission product release rate 
is somewhat higher. However, it is possible to calculate the fission 
product release rate and to determine that this is not an unacceptable 
rate when flying over populated territories. 

Mr. Cannon. Apparently, there is little question about ROVER. 
It is generally conceded that we must have ROVER. 


SATELLITE POWER SYSTEMS 


Mr. Cannon. Satellite power system, $14 million. Can you outline 
for us the schedule of operation: al dates for the various air systems 
for which the SNAP devices are being developed / 

General Brancu. This is Lieutenant Colonel Bicknell, head of the 
Missile z rojects Branch of our office. 

Mr. Cannon. Colonel, we will be glad to hear from you. 


SNAP DEVICES 


Colonel Brcknett. SNAP 2 is our three-kilowatt electrical system, 
the first one being built for the Air Force, is scheduled to be opera- 
tional in the calendar 63-64 time period. The SNAP 8 is a 30-kilo- 
watt system for NASA. It is supposed to be operational in 1965. 
The 300-watt SNAP 10 system for the Air Force is supposed to be 
operational about 1963. We have several other systems on which we 
are negotiating with the DOD in order to get firm requirements: For 
those, operational dates will be set after firm requirements are estab- 
lished with DOD. Our reactor systems are SNAP 10 for 300 watts, 
SNAP 2 for3 kilowatts, and SNAP 8 for 30 kilowatts. 

Mr. Cannon. The value of the satellites we have been sending up 
is, of course, necessarily dependent on the mechanism which they 
carry with them. Our understanding is that this device is to be 
enclosed in satellites to provide the power for all of the registe ring 
machinery. What is being used now for that purpose, for ex: imple, 
in the TITAN or the TIROS or the other satellites we are sending 
up. You Sav this will be 1963 or 1964 before it will be developed, 
but all the satellites we have been sending up are packed with machin- 
ery. What are we using? What would this device, when completed 
and perfected, supersede in the satellites we have been sending up 
recently, and expect to send up between now and 1964 and 1965? 

General Brancu. Fundamentally there are two power sources for 
devices that are putting out signals now: chemical batteries and solar 
energy converters. In general, solar batteries operate a_ trickle 
charger which charge up the battery storing up the energy, and this 
energy is triggered ‘off in peakloads at periods sufficiently far apart 
so that the trickle charges from the solar battery allows the chemical 
battery to restore its energy. 

Mr. Cannon. That isthe present system. 

General Brancu. The present system. We do not have at the pres- 
ent time any nuclear systems that are providing power in any satel- 
lite devices. The primary advantage to nuclear power, SN AP de- 
vices, is that they can put out this energy for very lone epee of 
time, depending primarily on the half life of the isotope in the case of 
radioisotope heat sources or power sources. They will be a much 
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less complicated system and for the amount of power that is put out, 
they are much lighter in total weight when you get into fairly large 
power sources. You run out of efficiency in power available versus 
total weight of the system very quickly in the chemical batteries, and 
to a certain extent—— 

Mr. Cannon. Once the battery is exhausted, your mechanism is 
dead. 

(reneral Brancu. Yes, sir. 

Mr. Cannon. This would prolong its life how long ? 

General Brancu. For an indefinite period. In the case of reactor 
power sources, the small reactors, the life is determined primarily by 
the life of the rotating mechanisms that this reactor system operates, 
and these rotating mechanisms have already oper: ated under test for 
many, many hours, hundreds of hours. There is no reason to believe 
that these things can’t last. fora year or more with continuous power. 

Mr. Cannon. As far as you are aware, 2 ave the Russians depended 
up to this time on chemic al batteries ¢ * have they attempted the 
adaptation of nuclear power for siaialieas of the internal mechanism 
of the satellites ¢ 

General Lurpecke. Mr. Chairman, I don’t believe we have any in- 
formation that the »y have attempted to apply nuclear power in this 
sense. Lam not aware of any information that we have on that. 

Mr. Cannon. As far as any member of the staff of the Commission 
knows, the Russians have not attempted to utilize nuclear power 
internally in their satellites ¢ 

Mr. McConr. We have no evidence of that during our visit to the 
Soviet Union, nor when their scientists were here. The subject was 
broached several times but there was no statement which would lead 
us to that conclusion. 

Mr. Cannon. Diverging just a little, we have been told that the 
Russians have atte mpted to send up a man In one of their satellites. 
Have youany information on that ¢ 

Mr. McConr. No; there has been some gossip and columns appeal 
ing In magazines and one or two articles in the papers. We have no 
information on that at all. 

Mr. Cannon. The information we got was to the effect that the 
conclusion that they had attempted to send up a man was purely a 
matter of deduction based on the fact. that they had trained a man 
and had put him through many tests and attempted to condition 
him in every way possible for such a trip and the reason for believing 
it Was not a success was that the man had not since been seen. That 
Was pretty good evidence that it was a failure, if there was any foun- 
dation for the original report. You have nothing definite on that 

Mr. McConr. No: we have the same type of information which 
we attribute to gossip. We have no sound information to back it. 


OPERATIONAL SERVICES AND EQUIPMENT 


sert in the record at this point the tabulation showing estimates and 
actual costs in this entire reactor program for each of the last 5 years. 
General LurpecKrE. We will dothat, Mr. Chairman. 
(The information referred to follows:) 


Mr. Cannon. Operational services and equipment, $22,800,000, In- 
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REAcTOR DEVELOPMENT PROGRAM—COMPARISON OF AMOUNT AVAILABLE WITH 
AcTuAL Cost EXPERIENCE 


Operating costs 


Renee of dollars] 


Amount | Actual 
ail ible 


Mr. Cannon. Any questions on the part of the committee ? 
The gentleman from Massachusetts. 


NUCLEAR-POWERED AIRCRAFT 


Mr. Bouanp. I would like to ask first whether or not the Commis- 
sion is satisfied with the progress on the airplane peopilaion reactor 
compared with the amount of money we have spent in the area 

This started long before you came with the Commission, Mr. 
McCone, but this is a program that I think gives not only many Mem- 
bers of Congress but many people who have some knowledge in this 
field some concern. It has cost now over a billion dollars. I presume 
by the time we get it up there it will cost another billion. And it 
will be a slow lumbering giant. This is all testimony which has devel- 
oped many times, but I thought I would detail that again for the 
record. It will not be difficult to take down. May I ask first, is there 
a military requirement for it? I think I asked that question last year. 

I ask it again this year. Is there a military requirement for the 
airplane propulsion reactor as determined by DOD? 


REQUIREMENTS FOR NUCLEAR-PROPELLED AIRCRAFI 


Mr. McConer. In response to our persistent request to the Depart- 
ment of Defense, the vy have stated that they would envisage require- 
ments which prompt the continued development of the nuclear-pro- 
pelled aircraft. Furthermore, they have requested that this be devel- 
oped along two lines, the direct and the indirect cycle. 

Mr. Boranp. May I just ask, the indirect cycle is fairly new; is it 
not ¢ 

Mr. McConr. The indirect eycle is the more recent one. The direct 
cycle is the one in which the air is passed directly through the reactor 
and then into the turbine. Both offer significant promise and both 
offer very great difliculties. The indirect cycle offers a promise of 
having a more compact and smaller and somewhat more easily shielded 
device, and therefore a lighter airplane and higher performance. The 
direct cycle offers a simpler arrangement because it would not be 
dependent upon containing a liquid metal at a very high temperature. 

Mr. Botanp. Is the Commission satisfied with the rate of advance 
with respect to this program? This program is now getting to be an 
old program. It seems as if we are just shoveling the money out. 





We have no quarrel with the Commission on it. If you have a re- 
quirement for it you do what you are asked to do. I certainly have 
some misgivings about it. , 

They have had to build a hotbox, shield the plane, shield the crew, 
and finally shield the field. Is the Commission satisfied with the rate 
of progress as compared to the amount of money which the taxpayers 
are pouring into this program / 

Mr. McConr. No; I think this program has suffered qe the 
years, going back into the late forties, when it first started, because it 
has changed in its direction a number of times. There has been hesi- 
tation from time to time as to whether there was a need for the plane, 
a nuclear-powered plane, and, if there was a need, just what charac- 
teristics were sought. 

Now, we had progressed quite far up to last June or July with the 
type of development in both direct and indirect cycles which was 
approaching the point where we could say with assurance that either 
system would work, that the technical problems in at least one system 
were pretty well answered. The performance of the plane would be 
very poor, indeed, because the temperatures would be relatively low, 
and the speed of the plane would be to that extent dependent to a 
considerable extent on temperatures. The Department of Defense 
made a very thorough review last June. They determined that their 
requirements as they developed were going to call for a plane that 
would fly at a speed approaching the speed of sound, and therefore in 
submitting their requirements to us they in effect instructed us to 
work on systems that would produce higher temperatures and there- 
fore higher performance planes. 

It required us to reprogram our effort in the direct cycle, to abandon 
the reactor concept, and the particular material that we were to use 
in the core, and to go immediately to a more advanced material which 
required a very considerable amount of development, really into a new 
frontier. 

In connection with the indirect evele, it called for us to go to a 
higher temperature of the coolant and this presented a problem as to 
how to contain it. We therefore had to develop the containing mate- 
rial for the circulating system and develop techniques for fabricating 
that material. 

This was last June. Since then significant progress has been made 
in answering both of those problems. We have questioned as to 

whether both should be deve lope «dor one should be drop ped. The an- 
swer has been that at some time it is probable that one will be dropped, 
but right now we do not know, we cannot say, the Department of 
Defense cannot say, that the unsolved problems in either system are 
possible of solution. Until we know that, we cannot make our 
selection. 

Mr. Bontanp. Is there any particular date fixed for the flight of an 
airplane propelled by nuclear energy / 

General Brancu. Assuming that we pass certain frontiers and we 
are sure we are going on a proper feasible basis, we can fly in 2 
time period. It makes a great deal of difference what we decide to 
do at this time. 

Mr. Botanp. And what you fly. 
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General Brancu. We have been given a requirement to provide 
powerplants that. will fly a specific kind of airplane. The airplane is 
a modification of what was called a 54-type airplane, an airplane made 
for a military weapon system called CAMAL, which was a continu- 
ous airborne missile launch system which Mr. MeCone mentioned was 
given a reappraisal by the Department of Defense last June and was 
canceled. This military weapon system was canceled, but the kind 
of airplane that was being deve loped for this weapon system was de- 
signed spec ific “ally to use nuclear power and to be acce pti able to the 
perculiar problems of nuclear power and shielding and so forth. 

Mr. Botanp. You are familiar with this conversation in this field, 
of course. Isn't there some real skepticism on the part of people 
who have tremendous knowledge with respect to nuclear propelled 
airplanes that this is not feasible, that it will not work ? 

General Brancu. There is considerable skepticism among people 
who know something of it. Let me tell you what the characteristics 
are which the powerplants we are de ‘veloping are designed to meet. 

We have a guidance—the Department of Defense has a guidance. 
The Air Force and Navy were told by the Department of Defense, 
by Dr. York, that they were to work on engine systems which would 
provide flight in this 54-type aircraft at certain speeds and cruising 
altitudes and to have a specified useful life under these conditions. 
This was to be an intermediate, in effect, research and development 
step, that would be taken, at which time, having taken this step, the 
military would decide what specific military systems they would tie 
this research and development vehicle to Within the Aircraft Nu- 
clear Propulsion Office we have set up certain ground rules in addition 
to these rather loose ground rules we have. For example, we have 
decided we would not build a powerplant that would make an air- 
craft in excess of a certain weight. The reason for this is that the 
Air Force in the B-70 program is addressing itself to an airplane 
with a certain maximum gross, and we are staying under that limit 
just to take care of airfield limitations among other things. 

Now, with the direct air cycle system as we presently know it, we 
can provide flight with the system we are working on now provided 
we can meet the two points in proving out the feasibility of this 
reactor system and coupled with an engine to fly a plane that will 
meet these criteria. 

Right now the design weight is not for military purposes, but 
rather for research and development flexibility, and to be sure we 
have an ability to increase weights in ways we do not now anticipate. 

If we can solve the plumbing problems, the very difficult mechanical 
problems in the indirect cycle system being worked on by Pratt & 
Whitney, if we can solve the very complicated mechanical problems, 
and we have no reason to believe we cannot solve them, but we have 
to keep working on them, we can fly a plane that will probably be 
lighter for the same airplane. We probably can fly this in the time 
period if all of the things that we hope to prove are in fact provable 
in this time period, and we have no reason to believe that they 
won't be. 

Tn the indirect cycle system—— 

Mr. Cannon. And you have no positive assurance that you will? 





General Brancu. We have positive assurance, yes, sir, that the 
things that we are trying to do as first steps are in fact achievable, and 
having achieved those, we are reasonably sure that we can get on 
with the rest of it. In other words, we are not trying to do something 
now that we know cannot be done. 

The potet itial in the indirect e ve ‘le 

Mr. Cannon. Are you trying to do something vou are certain can 
be done ¢ 

(General Brancu. Yes, su 

Mr. Cannon. With time and money ¢ 

General Brancu. We are certain that they can be done, but many 
of the things we are trying to do have not yet been done. 

Mr. Cannon. I would like to have the attention of all members of 
the committee because this is a very pressing problem. We have now 
spent $1 billion. We must now spend in addition to that another 
billion dollars. Now, the question before us is, having spent the sec- 
ond billion dollars, having developed ‘au plane of this character which 
will be a sitting duck which missiles can pick up at any time, will the 
psychological effect, which will be tremendous, be worth what it is 
voing to cost us, and will we will then have achieved even under the 
realization of eve ry optimistic hope. 

May I read to the committee what Admiral Rickover said a year 
ago. He said: 

As you know, this is not my responsibility. I believe that Chairman McCone 
and the Joint Congressional Committee and the Secretary of Defense have that 
problem under consideration right now. I think Mr. McCone is the proper man 
tor you to ask that question. In my opinion it is a very difficult problem and 
probably the difficulties are not yet fully understood. I believe it will take 
longer to accomplish it than even the optimists now say. It is very, very diffi- 
cult. Itis more difficult than anything I am undertaking. 

Then he was asked: 


But you think it can eventually be solved? 


Here is his reply, practically the question we have asked today : 


Yes, sir. There is no problem of that type that cannot eventually be solved. 
That is what we have just been told. 


But you have to decide whether you are willing to pay the price to solve it 
and whether it is worth the price. 

In other words, shall we put in another billion dollars. 

Now, that is the problem before us: Is it worth the price? If we 
spend another billion dollars, and do develop a plane that will fly it 
will be susceptible to attack. It would not possibly survive in ease of 
allout war. Admiral Rickover continued : 

The issue is for the Defense Department to decide whether it really wants it. 
I am not certain whether the Defense Establishment has decided. 

Would you say they have decided at this time, Mr. McCone? 

Mr. McConr. No, I cannot say that they have positively decided. 
Their decision seems to me to be along the line that. this plane, as pres- 
ently being de »veloped, will be a higher speed but irrespective of that, 
it would not be in the supersonic speed class. Nevertheless, they have, 

t appears to me, decided that the potentialities of a plane of unlimited 
range are such that while they cannot specifically identify an outline of 
Weapon system at this moment, it is worthwhile developing with the 
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idea that as these new and exotic and different things are developed, 
their use becomes more and more apparent. That seems to be the 
position of the Department of Defense at the moment. 

I think, however, if there is a question in the mind of this committee, 
it might be worthwhile for you to ask Dr. York to come in and explain 
their current thinking. From the standpoint of the Commission, our 
views are that we are making a concerted and determined effort to 
accomplish this mission. We think that a plane so produced will 
have great growth possibilities. We think it is very difficult to see 
the future of such a development. 

Furthermore, what we are doing adds substantially to the tech- 
nology in this field, because of the very high temperatures and the 
new and different materials which must be developed, the new and 
different. reactor concepts. There is a great contribution to this 
whole area of nuclear science which is our responsibility. We are 
supporting this program at the level that we have it in this budget. 
We think, with time, important results will be attained. However, 
the Commission does not wish to in any way discourage the hopeful 
optimism of the staff, and we welcome their setting these goals be- 
cause without. goals progress is not made. 

Mr. Cannon. You are saying that you are not asking for if 

Mr. McConer. I would be less than frank with you, Mr. Chairman, 
if I did not tell you that it is extremely difficult in our mind to fore- 
cast. by date when technical problems yet unsolved are to be solved 
and incorporated into such complicated devices as nuclear propelled 
aircraft. I think that represents the view of Mr. Floberg, who has 
gone into this thing probably in more detail than any one of the 
Commissioners. 

Mr. Froserc. Yes, sir. I feel that the dates which have been 
stated to the Commission are based on assumptions, as all prophecies 
must be, and there is considerable optimism which has been ground 
into them. I would not be bound by these dates at all. If you ask 
me what the date would be, I would say, assuming that we get good 
luck, reasonably anticipatable good luck in the technical problems, that 
those dates are a couple of years optimistic. 

On the other hand, Mr. Chairman, if we were satisfied with the 
performance, of the kind that you have described, I believe that we 
could have achieved that flying article maybe by now. This has 
been the kind of performance, however, which has now been rejected 
and we have upgraded the performance requirement. It is going 
to take us a good many years, I believe, even if we get reasonably 
good breaks along the line, and come to no insuperable obstacles, and 
I must say no insuperable obstacles have been identified, to come up 
with a finished product. 

This is not a system of airplanes or general capability. This is 
just the initial step toward de veloping a system of aircraft. 

Mr. Botanp. Which is expensive, of course. 

Mr. Frorerc. It is like any other aircraft system. You are familiar 
with how long it takes to get from the prototype of a conventional 
airplane to having that aircraft in useful numbers. This is always a 
period of 2 or 3 additional years at a minimum. 
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Mr. Cannon. We are aware that the Russian Government has dis- 
continued some time ago the production of manned bombers. Now 
this thing resolves itself into a rather simple problem. We have spent 
a billion dollars on it now. It will be necessary to spend another 
billion dollars on it, and, gentlemen, our billion dollars are getting a 
little scarce now. 

Admiral Rickover says for us to inquire of Mr. MeCone and we 
have inquired of Mr. McCone, and then he says, “You have to de- 
cide”—the committee will have to decide “whet her it is willing to pay 
the price to solve it,’ and whether it is worth the - ice if it is solved. 
That is the nub of the problem. 

“In my opinion you should find out from the Secretary of Defense 
whether he really wants it. 

Now, that statement, “whether he really wants it” is significant, 
because nobody seems to want it. It is an orphan child, left on the 
doorstep. 

Nobody seems to have the nerve to stop it. So if it is stopped, it Is 
up to this committee to stop it now. 

Mr. Botanp. Let me say the Commission has been given the job and 
it is doing its job to the best of its ability and in the best practical time. 
I appreciate it. I think the Commission has done a wonderful job. 
I think at times it does jobs with misgivings, but it is told to do it. I 
agree with what Mr. McCone has brought out on the basis I heard 
Admiral Rickover’s testimony before our committee, and I think that 
the Department of Defense itself is the proper place to ask the ques- 
tions as to what the military requirement is, and whether or not we 
ought to spend the money and whether it is worth the price. My 
question is what good will it be when we get it up there. That is all. 

Now I have the same problem with P LUTO. PLUTO isa weapon. 
It is really a missile, is it not. 4 
General Brancu. Yes, sir. 





























PLUTO CAPABILITIES 















Mr. Botann. 
cannot do 4 

General Brancu. In the first place, there is no known adequate de- 
fense against high-speed low-altitude missiles. 

The military people are enthusiastic for the PLUTO missile 
system. 

Mr. Boranp. They are enthusiastic over all kinds of systems where 
we spend money. We find that is true. But how about people out- 
side the military? How about scientists and physicists who are 
working in this area? Isn’t there a real split of opinion as to the 
worth and value of this particular weapon as compared to the conven- 
tional missile ? 

General Brancn. One scientist-physicist, for example, Dr. Edward 
Teller, is extremely enthusiastic about this system. 

Mr. Botanp. This is out in Radiation Laboratory. They are de- 
veloping it. They are requesting a good part of $19 million for next 
fiscal year. Of course, he is enthusiastic. I have never bumped into a 
college president who is not enthusiastic about a project for which we 
55226—60—pt. 316 
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vive money, Outside of Dr. Teller, and with respect to other phiysi- 
cists and scientists away from the Livermore Radiation Laboratory, 
isn't there a real split of opinion as to whether or not this is worth the 
cost we are putting into it as compared to what the conventional 
missile will do? 

General Brancnu. Yes, sir: T think that there is in the same way 
as there is split of opinion on almost any controversial subject. 

Mr. Botanp. But there is a real split of opinion on this subject. I 
think it would be a good idea, Mr. Chairman, to invite Dr. York to 
appear, and others who are familiar with this program, and to ask 
them the same question with respect’ to PLUTO as we might ask in 
respect to the nuclear-propelled aircraft. There is a great deal of 
concern over PLUTO because of the fact that it only flies at low alti- 
tude, at 1,000 feet with the hazardous conditions and, apparently, the 
radiation which will be spewed. This is a real problem, is it not, 
with PLUTO? 

General Brancnu. Yes, sir. 

Mr. Froserc. It is a real problem, Mr. Boland, but let me come to 
the assistance of General Branch by saying that this missile has the 
advantage of being previously airborne which other missiles don’t 
have. In other words, it partakes of the POLARIS advantage of not 
being destroyed before it can attack, plus the fact that it is virtually 
invulnerable to destruction, and the POLARIS missile as well as any 
other ballistic missile, at least theoretically, is destroyable. 

Mr. Botanp. Are we satisfied that we ought to go ahead with this 
program? Are we satisfied if we develop the PLUTO missile where 
it will be operational that this will give us something better than any- 
thing we have had in the conventional system ? 

Mr. Fropere. Yes, sir: there is a split of opinion as you have identi- 
fied. I am on the side that says this missile is worth the effort. 

Mr. Boranp. Mr. Chairman, I would like to quote the following 

opinion concerning Project PLUTO: 
nuclear propulsion and nuclear power sources for space travel are highly desir- 
able objectives but their propulsion for missiles can be better achieved with 
chemical fuels. 
This same opinion was expressed by still another group which did all 
the earlier studies on nuclear propulsion for missiles and recommended 
against it. These opinions would seem to throw some question on 
the desirability of continuing with PLUTO. 

Against this appears to be a general recognition of the need for a low-flying. 
terrain-controlled delivery vehicle. Military requirements for and the feasibility 
of PLUTO should be explored thoroughly in connection with funds requests for 
1961. 

These are the opinions of two eminent highly respected scientists and 
physicists. It is in the record, Mr. Chairman. That is all I have. 

Mr. Froserc. I don’t question that those opinions exist. 

Mr. Botanp. As I say, I appreciate the position of the Commis- 
sion, very much. 

Mr. Cannon. The gentleman from New York, and I would like to 
ask the gentleman if he would favor us with a comment on the nuclear- 
powered airplane first. 

Mr. Prtzion. That is exactly the matter I would like to address my- 
self to, Mr. Chairman. 
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NUCLEAR POWERED AIRCRAFI 


In regard to the nuclear powerplant for aircraft, we have discussed 
its Specilications, 

General Brancu. This is the specifications for a research and devel- 
opment vehicle, not military aircraft. It was not Dr. York’s intention 
when he specified these flight performances that it would be a military 
Weapon systeln, 

Mr. Pinzion. No; but it isa powerplant regardless of where it goes; 
is that right 4 

General Brancu. Yes, sir; that is the first step. It is the learning 
step by which you can m: ike ap plication. 

Mr. PIL LION. Now, our prese hit latest bomber plant, the best plane 
that we have, has a speed of how much ¢ 

General Brancu. The best airplane we have now has a speed of 
mach 2. That is the B—-5s bomber. 

Mr. Pitzion, ‘That is how many miles per hour? 

General Brancu. That is about thirteen hundred to fourteen hun- 
dred miles an hour for the B—58, which is a mach 2 bomber. 

Mr. Pittion. Now, how high will our present planes fly / 

General Brancu. In excess of 50,000 feet. 

Mr. Pinuron. This is not designed to fly that high. 

General Brancu. It is not designed to ‘fly at high altitudes. 

Mr, Pintion. We now have planes that fly at 1,400 miles per hour 
and in excess of 50,000 feet. So that you are spe nding all this mone Vy 
for a plane that has a performance that is not near ly equal to what 
you already have in the other type; is that correct? I know the de- 
sign is different. Lam talking about the practicality. We are in this 
not talking theory; we are talking practicality. How much less vul- 
nerable will this new plane be to missiles than the present planes that 
we have, or are t hey more vulnerable / 

General Brancu. If you were to fly this new plane we are talking 
about in the same way that you flew the B-58 bomber, for ex: unple, it 
would be more vulnerable. However, no nuclear-powered airplane of 
this general type, if it were a military system, such as the CAMAL 
Weapons system was designed to do, was designed to fly, to live in the 
sume kinel of atmosphere that a high supersonic bomber would live in. 
The idea is that it would stand off away from heavily defended terri- 
tories and lob in missiles that it would have a definite airborne alert 
capability, and it would not have a vulnerable base from which to op- 
erate, because it would have been launched and airborne before any 
hostility. ‘The idea is it can launch missiles at any time. It does not 
have to penetrate enemy defenses. It has a growth potential both in 
supersonic speed, and in low altitude dash capability, rather much of 
the same advantage we talked about earlier in the SLAM weapon sys- 
tem. There are studies going on concerning the sircraft, and using the 
growth of the indirect-cycle weapon sy stem bei ing developed by Pratt 
& Whitney on the assumption that one can assume the things that 
Pratt & Whitney is trying to achieve under a normal growth with the 
indirect-cycle system, this B-70 could fly, with present aircraft man- 
ufacturers’ calculations, and there is no reason to believe that. these 
calculat ome are biased. 
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This is under certain specialized aircraft configurations and with 
certain reduced payloads. 

Mr. Puuion, Frankly, I am not very much impressed with the re- 
cital here of the benefits and advantages of this ane over that of the 
present type of planes. When you weigh the disadvantages against 
the advantages I am sure there is very little to be said I think for this 
type of plane. 

On the other hand, as far as I am able to judge, you were given a 
specification for a plane here, and then you say the use of it in the fu- 
ture has not been determined, a civilian or even a military use. I don't 
know. I don’t think anyone knows, as you say here yourself, the 
actual use of this plane. I certainly join the chairman and the gentle- 
man from Massachusetts in wondering about the practicality in spend- 
ing this amount of money, whether this is the most urgent need of om 
defenses, As far as I can see, I find very little great advantage from 
the military point of view in the future of this type of plane. It is 
slow. I don’t consider the advantages you cite here to be great ad- 
vantages. How many missiles will it carry / 

Mr. McConr. I wonder, Mr. Chairman, if we are not getting into a 
field that is beyond the competence of the Atomic Energy Commission 
in the way of justification of a plane from the st: indpoint of defense. 
Our role is to develop these devices. 

Mr. Pitii0on. I am not criticizing the situation from your point of 
view. I am criticizing it from the point of view of policy of the 
Defense Department or the committee. We have the ultimate respon- 
sibility for determining where our money will be best used from the 
practical point of view for defense. I think that is exactly what the 
chairman, the gentleman from Massachusetts and the other members 
of this committee are thinking. It will be a waste of money if we 
are merely attempting to de ‘velop a plane for the purposes of theory, 
for the purposes of civilian use as distinguished from military use. | 
think the spending of this kind of money is not justified unless we 
know that it is an urgent defense situation where we will increase 
our defense abilities and capabilities. But just for mere theory and 
just merely perhaps finding a plane which is going to have a ditterent 
powerplant is not in my estimation an aid to our overall defense 
posture, our overall defense strength. I think it is a dissipation of tax 
money, dissipation of energies on ‘the part of your scientists, your eng- 
neers, and your defense. 

The overall primary broad problem of course is not yours. It 
belongs to this committee and to the Defense Department. I cer- 
ti ainly recommend that somebody from the Defense Department appear 
before this committee for the purpose of justifying it from the military 
point of view. Because of the tremendous expenditure, we should 
place that money where we can get defense in the next year or two 01 
three against the Soviet threat so that we have not a denier a supre- 
macy 10 years from now, but an actual, prac tical weapon superiority 
today, tomorrow, and the next year. That is what we need, not 
theoretical imagination. 

Mr. Cannon. I thoroughly agree with the gentleman from New 
York. And may I say for the committee, and I am certain I express 
the opinion of every inember of the committee, that the Atomic Energy 


Commission is entirely within their province in what they have 
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given us. And again may I say that every member of the committee 
deeply appreciates the efficiency and the work of this Commission. 
We trust you will permit us to fully collaborate with you and as we 
vo along to express personal opinions as we have today. As the gen- 
tleman from New York well says, in the last analysis, it is the com- 
— that will make the decision. We want to make it, of course, on 

» advice of the Atomic Energy Commission and within the purview 
given us by the Defense Department. But we do understand that you 
are perfectly within your province and we do appreciate, every one of 
us, What you are doing, and the admirable way in which you have 
cooper: ated today on this question. 

This committee understands now that anything useful today will be 
obsolete 5 or 6 years from now. There is hardly a weapon or system in 
operation today that will not be outmoded 5 or 6 years away. We are 
told that the Strategic Air Command, SAC, will be obsolete and in- 
effective in the next year or two, possibly, certainly in 5 or 6 years. 
When you compare the present effectiveness of SAC with what we are 
promised here in 5 or 6 years, [ hardly think we will have made much 
improvement in spending another billion dollars. 

As has been said, we must take every care to be certain that the Rus- 
sians do not, as they have promised us, and have predicted, defeat us 
economically as we spend ourselves into bankruptcy and fall like a ripe 
apple into their laps. 

We must take into consideration from now on with increasing care, 
every billion dollars of expenditure we make in the future. The Sec- 
retary of the Treasury in recent weeks has been doing everything pos- 
sible to sell $2 or $3 billion worth of bonds. He has offered them at 
) percent, 434 percent, up and down the line, but nobody wants them. 
If the Secret: ary of the Treasury cannot sell the bonds when we spend 
more than we take in, where are we to get the money? In what con- 
dition will we find ourselves with Russia watching us on the other 
side and expecting us to bankrupt ourselves by the expenditure of 
money which will not bring back to us anything like what it is costing 
us ¢ 

Mr. Jensen. 

Mr. Jensen. I agree with everything our chairman has said with 
respect to our fiseal condition. We are in a most. dangerous squeeze 
today. The Secretary of the Treasury appeared before this commit- 
tee. When he got through, I am sure most of us were pretty scared 
and decided that we should do our best to keep the American dollar 
stable. which we can’t do unless we bring to a halt all unnecessary 
spending. That is the responsibility resting on the shoulders of 50 
men, members of this committee, to a greater degree than any other 50 
men or 50 million people. Most. of us feel very sincerely =e this. 

Now, getting back to this nuclear-powered aircraft plant, it would 
appear that the Pentagon believes that an aircraft of that seine is 
worth the money and the effort from the standpoint that it will be a 
plane that stays in the air an indefinite length of time. and from that 
nuclear-powered aircraft would be discharged missiles of every na- 
ture. But I have my misgivings, as I am sure every other member of 
this committee has, after having heard the testimony given by the 
Atomie Energy Commission staff. I certainly hope, Mr. Chairman, 
that we can bring Dr. York before this committee so that we may 
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question him at length until we are satisfied whether or not this thing 
is worth the money that we will be obliged to spend for it. This isa 
matter which has to be handled in a very businesslike manner and to 
the highest degree of our good American commonsense. 

So I want to say that I hope that Dr. York will be brought before 
the committee, Mr. Chairman. That isall. 

Is my assumption as to the potential of this nuclear-powered air- 
craft about right, or how far off am I 4 


DISCUSSIONS WITH DEPARTMENT OF DEFENSE 


Mr. McConr. Mr. Jensen, many of the questions that have been 
raised here were raised by the Commission, itself, with the Depart- 
ment of Defense. The fact is I] would say, Mr. Chairman that all of 
them were raised. We had long conferences and asked for the most 
specific statements that they were willing to give to us concerning 
the military applications of these several developments we are talking 
about, the indirect and the direct cycle, manned aircraft. and the 
PLUTO program, and we also had similar conferences with the Space 
Agency concerning the ROVER program. 

I have tried to reflect to you the justification and T think that it 
would be most constructive if Dr. York came before this conmittee. 

I feel, and I would like to tell you. Mr. Chairman, there are two 
aspects of this from the standpoint of the Atomic Energy (Commis- 
sion. One is the development of stated requirements in the field of 
our responsibility for the using agencies. The other is the fact that 
we recognize that in all four of these areas there are great scientific 
and technical consequences that can come from the successful develop- 
ment we are undertaking. 

I have mentioned that there are new and different reactor concepts, 
and new and different important material developments. This 1s 
one of the real frontiers of science and of the application of the atom 
to new and different uses. I don’t think it is possible to foresee 
precisely where we are going. Now, that of course must be taken 
into account by your committee in weighing these very important 
fiscal matters, and I share the concern expressed by the committee in 
that respect. However, throughout this budget there are many mil- 
lions of dollars for research in various fields. While this is a question 
of application, it likewise is a question of extremely important re- 
search and I would urge that not be overlooked. We are deeply con- 
scious about the cost of these things. We have eemadl them and 
wirebrushed them and brought them down to a point where we feel 
that if they are cut lower, they would really be retarded and stretched 
out ina way that would raise a question as to whether they should be 
pursued at all. 

It is not easy to see where these are going. IT would point out that 
when Admiral Rickover came before vou and you supported him with 
large appropriations for the first nuclear submarine, no one thought 
that the POLARIS would be the outcome of it, and that you were 
creating at that time what appears to be one of the very important 
elements of our strategic system. 

Now, I am not forecasting a nuclear manned aireraft will have any 
such future, but it is just a little example of the fact that you cannot 
always tell where you are going 10 years hence. 
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Mr. Cannon. Thank you, Mr. McCone. I might say at this point 
that he committee is profoundly impressed with the work and the 
attitude of the Atomic Energy Commission. We are especially im- 
pressed with the splendid teamwork. cooper: ation, and collaboration 
of the Chairman, the Commission and its staff. We have every con- 
fidence that when we need scientific information on this subject we 
can get the best that is available from the Commission and its staff. 

The gentleman from Tennessee, Mr. Evins. 

Mr. Evins. Mr. Chairman, Chairman MeCone has just about said 
what I had in my mind to say. I do not wish to be a dissenter from 
our committee and cert: ainly we have great budgetary considerations 
that this committee must consider and. for whie h we are responsible. 
But he has pointed out Admiral Rickover’s discovery and my mind 
goes back initially to the time when you as the dist inguished chairman 
of this committee, and I understand the former senior Senator from 
my State, were called to the White House and the Department of 
Defense and asked to appropriate the initial $1 billion for the atomic 
energy program and you were told that this was something not com- 
pletely certain or developed. You were told that this might be a 
waste of money, this might be a waste of a billion dollars. But, you 
were told, in effect that if it were a success it might well shorten ‘the 
war and save lives and this might produce both a weapon for our 
defense and a valuable tool for peaceful purposes. Yet you and the 
Senator from ‘Tennessee took the gamble and appropri: ited the billion 
dollars with the great scientific discoveries and results that followed. 
So while we have | udgetary considerations, I hope that our committee 
will not close its mind to the future in this field. 

We are told that the speeds are going to be lower and that the alti- 
tude will be less than already att: iined, as the gentleman from New 
York has pointed out. But we should consider also that once you 
have developed this core of perpetual motion, you won't ora to be 
refueling in the air and it could be the freight car that could carry our 
cargo while the other weapons provide the direct means of defense. 
We want to be pr actical about this matter. If it is not pract ical, if it is 
not sound financially, I for one will want to go along and vote to eut 
the money out and ‘discontinue it and say we have gone far enough. 
But, while the Chairman and the Commission have pointed out the 
difficulties involved, I rather gather that they are recommending it 
because it is carried in the budget. 
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Mr. Cannon. We shall take up the subject of physical research 
for which the budget requests $163,200,000. We will insert pages 146 
through 168. 

(The justification is as follows :) 











PHYSICAL RESEARCH PROGRAM—OPERATING 


COSTS 





Program statement 


Estimate fiscal year 1961__. ete $16: 


200, 000 
Estimate fiscal year 1960__ 


344, 000 








oe ae 9 856, 000 
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The physical research program includes investigations in the fields of physics, 
chemistry, metallurgy, and controlled thermonuclear research. The investiga- 
tions undertaken are for the purpose of discovering natural laws relevant to the 
Commission’s responsibilities for the development, use, and control of nuclear 
energy. In retrospect, every advance made in nuclear energy capability can be 
traced to research investigations of the type conducted under this program. 

The amount of $163,200,000 estimated for fiscal year 1961 is to meet only the 
most pressing research requirements. About two-thirds of the program costs are 
associated with the support of research conducted in Commission-owned major 
research centers. In fiscal year 1960 approximately 2,500 scientific man-years 
are engaged in research under this program in the Commission’s major research 
centers with program costs estimated at about $102 million. It is estimated that 
costs at major research centers will increase in fiscal year 1961 to approximately 
$114 million in support of about 2,800 scientific man-years. The remaining one- 
third of the program costs are associated with research conducted at educational 
institutions, nonprofit research institutions, industrial laboratories, and other 
Government agencies. 

The major portion of the research conducted at sites other than Commission- 
owned major research centers is conducted at educational institutions. In fiscal 
year 1960 about $35 million will be expended at educational institutions for 
research involving approximately 1,000 scientific man-years plus the services of 
approximately 1,700 graduate students employed as part-time research assistants 
under the research contracts. Research costs of about $42 million are included 
for educational institutions in the fiscal year 1961 estimates involving approxi- 
mately 1,300 scientific man-years plus the part-time employment of an estimated 
2,000 graduate students. Approximately $1.8 million will be expended at indus- 
trial laboratories in fiscal year 1960 involving approximately 70 scientific man- 
years and about $0.8 million will be spent at nonprofit research institutes 
involving about 40 scientific man-years. No appreciable changes are expected 
in these portions of the program in fiscal year 1961. 

Research carried on by other Government agencies in fiscal year 1960 is esti- 
mated at approximately $4.0 million with no appreciable change contemplated 
in fiscal year 1961. (Note: The U.S. Geological Survey in fiscal year 1961 is 
requesting funds within its own appropriation for the geological and geochemistry 
studies of uranium formerly budgeted by the AEC under the physical research 
program. The costs incurred by the AEC in fiscal year 1959 and fiscal year 1960 
for this activity are excluded, for purposes of comparability, from the physical 
research program costs in this presentation. ) 

The increase of $19,856,000 in fiscal year 1961 over the level of $148,344,000 
estimated for fiscal year 1960 is primarily associated with the increased costs of 
the high energy physics program. The portion of the physical research program 
devoted to high energy physics is indicated in the following tabulation. 


[In thousands] 


Increase or 
decrease 
Fiscal vear Fiseal vear “iscal fiscal year 
1959 1960 1961 com- 
pared with 
fiscal vear 
1960 
High energy physics research $20, 7 $34, 800 +$7, 923 
Design and development of high energy accel 
erators and experimental apparatus 16 7, 25 7, 951 +-H94 
Equipment associated with high energy physies ) 5, 685 , 133 +3, 448 
Total costs associated with high energy 
physics 27, 527 39, 819 51, 884 +-12, 065 


All other physical research program costs. 7, 11! 103, 525 111, 316 +7, 791 


Total physical research program__.- 143, 344 163, 200 4-19, 856 





247 


Summary of estimates by category 


Actual Estimate Estimate 
Category fiscal year fiscal year fiscal year 
1959 1960 1961 


Nuclear structure and neutron physics u 3, 189, 76 , 711, 000 16, 221, 000 
Extra-nuclear properties of matter 815, 363 795, 000 941, 000 
. Design and development of devices for physies research 5, O58, ¢ , 989, 000 9, 518, 000 
Physical methods of isotope separation , O82, 05 , 295, 000 . 595, 000 
. Computer development and mathematics research , 989, 57 3, 140, 000 3, 842, 000 
Process chemistry , 675, 58: ), 374. 000 050, 000 
Chemical properties and reactions ), 963, 7 700, 000 23, 242, 000 
Chemical isotope separation studies - - ‘ ; 583, 1, 020, 000 960, 000 
Special projects 2, 331, 000 , 400, 000 
Preparation and purification of special research materials , 9 875, 000 , 248, 000 
Production, treatment, and properties of materials i 2, , 85 R18, 000 3, 675, 000 
Alloy theory and the nature of solids . 4, , O08 ), 093. 000 682. 000 
Effects of irradiations on materials : , 887 5 2.930, 000 3, 543, 000 
Controlled thermonuclear research 26 s 32, 251, 000 29, 300, 000 


Equipment not included in construction = ; . , 33 14, 145, 000 . 183, 000 


Hligh energy physics : ; $20, 918, 25 $26, 877, 000 $34, 800, 000 


Total physical research program * 5 143. 344, 00 163. 200, OO 


JUSTIFICATION OF CATEGORIES 
1. High-energy physics, $34,800,000 

High-energy physics continues to be one of the most active fields in contem- 
porary science. Research in this field is primarily aimed at a fundamental 
understanding of the properties of the particles of which all matter is formed. 
Extensive progress has already been made, and there is excellent promise of a 
rapid expansion of our knowledge of the properties of these particles in the 
future. In the initial phase of these studies, major emphasis was placed on the 
identification of the various elementary particles which are produced by multi- 
billion electron-volts accelerators. Certain of their properties were measured; 
these included their masses, lifetimes, and decay products. At present, however, 
with much of this information now known, the emphasis is on determining other 
properties, such as their magnetic moments, which are considerably more diffi- 
cult to measure, and which, consequently, require much more complicated setups 
of equipment and personnel. Many early experiments consisted of inserting a 
small amount of photographic emulsion in the beam of an accelerator. 

Present experiments require elaborate apparatus, such as chains of bending 
and focusing magnets, in order to provide as intense and monoenergetic a beam 
of particles as possible, complicated beam separators for removing unwanted 
particles from the beam, and, finally some detecting device, such as a large liquid 
hydrogen bubble chamber. 

Funds in this category support the operation of various high-energy accel- 
erators, in addition to supporting the basic research itself. These accelerators 
include the bevetron at Lawrence Radiation Laboratory (a 6-Bev. proton syn- 
chrotron), the cosmotron at Brookhaven National Laboratry, and several electron 
synchrotrons and proton synchrocyclotrons of lesser energies. In addition to 
these machines, three new ones are scheduled for initial operation in fiscal year 
1961. These are the 30-Bev. alternating gradient proton synchrotron (AGS) 
at Breckhaven National Laboratory, the 6-Bev. Cambridge electron accelerator 
CEA), and the 3-Bev. Princeton-Pennsylvania high-intensity proton accelerator 
(PPA). A 12.5-Beyv. proton synchrotron (ZGS) is under construction at Argonne 
National Laboratory. Provision for the initial one-shift operation of the three 
new machines, as well as for the associated research, will require an increase 
of $4,132,000 in fiscal year 1961. In addition, more effective utilization of the 
Bevetron, 184 Cyclotron, and Cosmotron and associated experimental facilities 
requires an increase of $2,580,000. 

As the simpler experiments are performed, coninued advances depend on 
carrying out increasingly difficult measurements. As an example, an initial 
study of the interaction of K mesons with protons in a bubble chamber required 
a study of 100 events. <A second study required 1,000, and a current one 10,000. 
As a result of the vast amount of data which must be handled, increasing use of 
automatic apparatus is foreseen, including extensive use of automatic computers 
for analysis. In addition, older techniques, such as counters of various types, 


( 
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will be refined for higher precision, and new ones will play an increasingly impor- 
tant role. In the latter category the use of filamentary scintillation chambers 
presently shows the most promise. The use of this equipment will increase the 
scientific output in high-energy physics, but it will also increase the cost of doing 
research. To provide for these developments and the above-described operation 
and research associated with the accelerators, a total increase of S7.923.000 is 
required in this category. 


2, Nuelear structure and neutron physies, $16,221,000 


This category includes research relating to low-energy nuclear processes with 
many of the results being vital to Commission programs in reactor development 
and weapons. The work includes major programs at Argonne National Labora- 
tory. Brookhaven National Laboratory, and Oak Ridge National Laboratory, in 
which experimental and theoretical studies are directed at providing a_ better 
understanding of the nucleus. 

In some cases, studies such as those of beta-ray spectroscopy and scintillation 
spectrometry are performed, using radioactive sources and reasonably modest 
analyzing and detecting equipment. In other cases, such as for studies of neutron 
cross-section measurements, more elaborate facilities, including reactors and 
accelerators, are required merely as the means of producing the neutrons. 

While the cross-section measurements program includes that of charged par- 
ticles as well as neutrons, particular attention is given to the neutron inter- 
actions. To cover the necessary neutron energy range from thermal to millions 
of electron volts, various arrangements of reactors and accelerators with par- 
ticular analyzing and detecting equipment are required. Thus, some programs 
use crystal spectrometers, others use choppers, and still others use time-of-flight 
detection. Recognizing programmatic needs, the fissile nuclei and reactor mod- 
erator, coolant, and structural materials receive special attention. 

Beside the programs at the national laboratories, approximately 50 universi- 
ties are engaged in this research. The studies at the universities range from 
those using modest equipment in nuclear decay studies at the University of Oregon 
to those using a Tandem Van de Graaff at Wisconsin for studying proton-proton 
scattering, coulomb excitation, neutron interactions, and other subjects. Many 
of the university programs center around a particular major piece of equipment, 
such as a Van de Graaff, cyclotron, Cockcroft-Walton, ete. 

An increase of $1,510,000 is required for this activity. The increase will permit 
the strengthening of the theoretical group, the instrument development group, 
and Van de Graaff group at ORNL. At ANL some increased funds are required 
for bolstering the temporary appointment program. Here distinguished senior 
scientists and exceptionally promising younger scientists can participate in 
laboratory programs with mutual benefit. Also, an increase is required to make 
full and effective use of the presently operating accelerators as well as those 
scheduled to achieve full-scale operation by fiscal year 1961. The latter include 
the 30 Mev. variable energy cyclotron at Colorado, the new high current Electron 
Linac at Yale, the Tandem Van de Graaff at Wisconsin, the 5.5 Mev. Van de 
Graaff at Pennsylvania State and the 32 Mev. Proton Linae at Southern Cali- 
fornia. Increased funds are also needed for expansion of the neutron cross see- 
tion measurements program. Here certain neutron cross section measurements 
needed by reactor and shielding designers, which have previously not been acces- 
sible to measurement or only measureable with considerably less than the de- 
sired accuracy, can now be performed due to new techniques being developed 
on time-of-flight systems for Van de Graaffs. 

3. Eartranuclear properties of matter, $941,000 

This activity includes such studies as optical spectroscopy, mass spectrometry, 
behavior of low energy ions in matter, magnetic resonance techniques, and low 
temperature phenomena. Research studies on extranuclear properties of mat- 
ter at Oak Ridge National Laboratory, Argonne National Laboratory, and six 
universities are supported under this activity. 

The work is directed toward improving the various methods of study and then 
applying the methods to a number of fundamental problems. 

The research effort in this activity will be maintained at the current level. 
The increase in funds of $146,000 results primarily from the costs associated with 
the MTR and ETR irradiations. 
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». Design and development of devices for physics research, $9,518,000 

Progress in nuclear physics research, especially that in the higher energies, 
is dependent on the availability of good research tools. The tools used for nuclear 
physics research include not only the particle accelerators and research reactors, 
but also the extremely complex detecting devices and analyzing equipment, Sup- 
port of this program is continued in order to assure (1) that adequate tools will 
be available to physicists in future years as the frontiers move forward; and (2) 
that existing facilities, or those under construction, can continue to be im- 
proved for optimum research use. Phases of this program are conducted at Ar- 
gonne National Laboratory, Oak Ridge National Laboratory, Brookhaven Na- 
tional Laboratory, Lawrence Radiation Laboratory, Midwestern Universities 
Research Association, and several universities, including Stanford 

The increase (S$529,000) is needed for the development of experimental appara- 
tus to be used with the new high energy accelerators now under construction, 
three of which will come into operation in fiscal vear 1961. 


d. Physical methods of isotope separation, $1,595,000 
The narrative for this category is contained on classified page 169. 
Computer development aud mathematics research, $3,842,000 


The complexity of the Commission’s programs has led to considerable de- 
pendence on the use of high speed automatic computers in many phases of its 
activities. Numerical computations are of growing importance in nuclear re- 
search : the design of accelerators, reactors and weapons; production scheduling ; 
operations analysis; meteorological and many other applied activities. This 
category provides research support behind the computing services at the national 
laboratories, the operation of the Computing center at New York University, the 
development of advanced computers at the University of Illinois, Rice Institute, 
and the University of Chicago, and studies of improved computer components 
at Duke University and General Electric Co. These several elements of the pro- 
gram are identified in the activities listed as follows: 


(¢@) Computer research and development : 
Fiscal vear 1959 S997, STO 
Fiscal year 1960 : 1, 295, 000 
Fiscal year 1961 1, 664, 000 


This activity includes the cost associated with research leading to better com- 
puters and data processors by means of improvements of Components, logical 
design, circuit design, switching theory and system analysis. Three computers 
will be tested in fiscal vear 1960 and peripheral apparatus will be developed in 
fiscal year 1961 to complete the computer complexes. LRL will continue work on 
a special purpose computer to analyze photographs of nuclear events. 


(b) Computer usage: 
Fiscal year 1959 S360, 000 
Fiscal year 1960 _ F763. 000 
Fiscal year 1961 875, 000 


This activity includes costs for carrying out the numerical analysis, pro- 
graming, coding, and actual running of the mathematical problems associated 
With other parts of the physics program. Some additional time for research 
contractors will be made available on the MURA and NBS computers. 


(¢) Mathematics and programing research : 
Fiscal vear 1959 S632, 000 


Fiscal vear 1960 1, OS2, 000 
Fiscal vear 1961 1, 305, 000 


This activity includes costs associated with mathematics and programing 
theory, including computer time directly associated with this research. One or 
two mathematicians will be added to BNL staff to assist the users of the machine, 
Which is coming into operation. Most of the costs in this category arise from 
the support of the applied mathematics work at New York University. 


7. Process che mistry, $6 050000 


This activity includes the acquisition of data pertinent to the development of 
chemical processes of interest to the Commission as wel! as basic chemical engi- 
heering and unit operations studies. In view of the many technical problems 
associated with the Commission’s programs in chemical processing, reactor 
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chemistry, production, and weapons development, long range applied and funda- 
mental process research programs are necessary. Such a research effort is re- 
quired to solve current problems and to anticipate and obviate future problems. 
New methods for processing various types of nuclear fuels must be studied, new 
separation procedures must be investigated, new chemical engineering unit op- 
erations must be understood and their application in equipment and plant design 
studied and evaluated. The solution of the serious high-temperature materials 
problems, so essential to the success of many reactor concepts, is partially de- 
pendent on research of the type carried out under this activity. These pro- 
grams provide the necessary link between the basic chemistry research activities 
and the highly specialized development projects. 

Examples of the research programs carried out under this activity are evalua- 
tion of ideas for new separations processes on a preliminary laboratory basis, 
volatility studies, ion exchange studies, solvent extraction research, geochemical 
research, the chemistry of inorganic systems at high temperature, fundamental 
physical-chemical studies pertinent to fuel and processing systems, metal dis- 
solution studies, equipment decontamination studies, chemical engineering re- 
search studies, and development of analytical methods for use in the new and 
unusual processing and fuel systems. 

An increase of $676,000 is required for this activity in fiscal year 1961. An 
increase of $100,000 is needed for a program on the continuous reduction of 
uranium oxides by solutions of magnesium or calcium in mercury. The use of 
amalgams as mass and heat transfer media for reduction of metal oxides and 
separation of metals indicates the possibility of the development of a continuous, 
easily controllable process at a low temperature. An increase of $400,000 is 
required for an expansion of high-temperature process studies, including high- 
temperature materials applications, high-temperature separations, and thermo- 
chemical research. The remainder of the expansion will support research in new 
chemical engineering and unit operations techniques and acquisition of back- 
ground chemical information applicable to the development of separation 
methods. 
8. Chemical properties and reactions, §23,242,000 

This activity includes the basic chemical research which is so important to 
the success of the applied research and development programs of the Commis- 
sion. This work serves as the basis for the chemical and chemical engineering 
activities underlying all aspects of atomic energy technology. The new chemi- 
eal concepts and theories, new techniques, and the improved understanding of 
chemical systems and materials resulting from this research contribute to a 
sound foundation for future practical applications and developments. This 
program is very broad in its coverage and its content is described in the follow- 
ing paragraphs. 

Nuclear chemistry studies involve the formation, isolation, identification, and 
study of the nuclear properties and reactions of radioactive nuclides. Tech- 
niques of modern nuclear science, such as reaction of nuclides with high-energy- 
charged particles, neutron reactions, fission studies, and alpha-, beta-, and 
gamma-ray spectroscopy, lead to information which is applied to assist in the 
understanding of the nucleus and nuclear forces, and for the development of 
nuclear theory. The study of the nuclides of the heavy elements is an important 
part of this work. Both the naturally occurring nuclides in this part of the 
periodic system (all radioactive) and those produced by nuclear reactions in 
the laboratory are studied. The production of very heavy nuclides is accom- 
plished either by bombardment with high-energy heavy ions, e.g., ©", N™, 0", and 
Ne”, or by the successive capture of several neutrons in reactors at very high 
neutron fluxes. To produce the heaviest nuclides it is planned to bombard such 
isotopes as C*™*, itself produced from plutonium by the capture of several 
neutrons, with heavy charged ions. Research in heavy-element nuclear chem- 
istry also includes such subjects as the fission process under various conditions, 
decay schemes, and energy levels of excited nuclei. Other areas of interest are 
the nuclides resulting from fission, nuclear reactions produced by very high 
energy particles (spallation), and angular correlation in multiple decays which 
take place in coincidence. Examples of additional problems under study in this 
field are: angular distribution of the fragments of fission induced by charged 
particles, spontaneous fission processes, the neutron cross sections of transuranic 
nuclides (important to reactor design and operation), coulomb excitation by 
highly charged energetic heavy ions, and the nuclear anisotropy and angulat 
correlations which are observed by low-temperature nuclear alinement. 
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Radiochemistry, which can be defined as the application of radioactive nu- 
clides to the problems of chemistry, is closely related to nuclear chemistry. 
Radioactive isostopes are used to study exchange reactions of atoms as well as 
electron transfer reactions, the determination of reaction mechanisms by follow- 
ing the course of radioactive tracers through a reaction, and the identifica- 
tion and origin of materials by the presence of very small amounts of radio- 
active species, e.g., meteorites and tektites. Two important aspects of radio- 
chemistry are the development of isolation and counting techniques, and the 
pehavior of essentially carrier-free radioisotopes. The latter is important since 
at very small concentrations a substance may not behave as it does at higher 
concentrations. 

Radiation chemistry is concerned with the study and interpretation of the 
chemical effects and reactions resulting when energetic radiation interacts with 
matter. Such interactions may produce deleterious effects on substances as well 
as new, interesting, and useful chemical changes. Fundamental research in 
this field has as its goal the understanding of the chemical reactions that take 
place, how they occur, and the various factors which affect these reactions. 
Some of the factors which are of significance and are currently being studied 
include: the effect of physical state, the effect of temperature, the differences 
between the effects produced by heavy particles and electrons or electromagnetic 
radiations, the effects of added materials, the transfer of energy from one 
species to another, the effect of dose rate, and the relative importance of excited 
atoms or molecules, ions, and radicals in the chemical transformations taking 
place. Examples of specific subjects being studied are: the decomposition of 
methane dissolved in water, the radiolysis of ammonia to form hydrazine, the 
radiation-induced oxidation of simple organic compounds, radiation effects on 

gaseous system, the radiation decomposition of benzene, the radiolysis of mix- 
tures of benzene and cyclohexane, the radiation decomposition of ethane in 
liquid and gas phase, and radiation-induced changes in catalytic activity. Closely 
related to radiation Chemistry is the field called hot-atom chemistry which is con- 
cerned with the fate of energetic atoms produced as the result of nuclear 
transformation 

General physical and inorganic chemistry includes the investigation of chemi- 
cal reactions and properties which will lead to a better understanding of the 
chemical activities related to the Commission's program. Thermodynamic and 
kinetie data are obtained, in order to assist in predicting those reactions which 
will take place, and the mechanisms which are involved. Aqueous chemistry of 
such elements as the actinides (including thorium, uranium, neptunium, plu- 
tonium, and the transplutonium elements), as well as the lanthinide elements, 
is under investigation. The formation of complex ions and their properties 
are being studied. Other subjects being investigated include: the volatile 
fluorides of the heavy elements, the thermodynamics and structure of interhalo- 
gen compounds, the use of mass spectrometers for electron impact studies and 
ionization potential measurements, and the behavior of ion-exchange materials 
and their application to chemical problems. New techniques, such as nuclear 
magnetic resonance, electron spin resonance, neutron diffraction, and many 
others are being applied. 

High-temperature and materials chemistry is considered separately from gen- 
eral physical and inorganic chemistry, because of its importance to the solution 
of many AEC problems and because of the unique nature of the techniques ap- 
plied. There is a paucity of information on the chemical behavior of materials 
at high temperature and efforts are being made to build up an adequate back- 
ground of information in this field. Reactions are being observed at high 
temperature, and new substances prepared and characterized. Thermodynamic 
and kinetic information is being gathered for many reactions and substances, 
as well as structural information on solids by X-ray and neutron diffraction 
methods. Substances such as carbides. borides, nitrides, and sulfides are be- 
coming increasingly important along with the more common oxides and metals 
and their preparation, chemical stabilities, and physical properties are being 
determined. The use of high-temperature mass spectrometry techniques are 
particularly valuable for the work on vapor pressure and decomposition. Two 
other fields of high-temperature research are those of molten-salt systems and 
aqueous systems at elevated temperatures and pressures. The former include 
such studies as the structure of molten electrolyte, chemical reactions in molten- 
salt media, the behavior of metals in molten salts, the formation of complex 
ions in fused salts, the electrochemistry of such systems, and the mechanism 





959 


tS et 


of electrical conduction in fused ionic media. The behavior of aqueous solu- 
tious at high temperatures and pressures is often quite different from that at 
ordinary temperatures. Studies in electrochemistry, surface absorption, and 
surface reactions have as their goal an understanding of the surface phenomena 
important to the solution of corrosion problems. 

Analytical Chemistry research is necessary to meet requirements for analysis 
that occur in the Commission programs. Such needs include refined analytical 
techniques to determine the very small amounts of impurities in pure substances 
required for research and development, the need for adequate methods for de- 
termining small amounts of oxygen and nitrogen in metals, and the analysis of 
very radioactive materials. Some of the methods under investigation are spec- 
troscopy, polarography, and other types of instrumental analysis, as well as the 
neutron activation and isotope dilution techniques. Organic chemistry research 
is devoted largely to those types of Compounds which are used in Commission 
programs, and to the application of nuclear techniques to the solution of prob- 
lems which lead to a better understanding of the mechanisins of organic reac- 
tions. Organic tracer studies and isotope effects studies are related to radio- 
chemistry and chemical isotope separation studies, respectively. 

An increase of $38,542,000 is requested for this activity, with the major por- 
tion in the following fields: nuclear chemistry research, particularly in the nu- 
clear properties of the transplutonium elements and in those areas made possible 
With the startup at the AGS at BNL and other new accelerators (81,250,000) ; 
effects of radiation on chemical systems ($500,000) ; fundamental studies of the 
behavior and properties of chemical systems at high temperatures (81,100,000) ; 
and analytical research, with emphasis on the analysis of materials for very low 
concentration impurities and of highly radioactive materials (S200,000). The 
remaining increase ($492,000) is required to strengthen the physical and in 
organic chemistry program related to Commission interests, with emphasis on 
research related to the fundamental aspects of Corrosion, research on the aqueous 
and nonaqueous chemistry of the actinide elements, and studies of the ther- 
modynamic and kinetic properties of chemical systems. 


9. Chemical isotope scparation studies, $960,000 


The Atomic Energy Commission maintains a continuing interest in the de 
velopment of more efficient and more economical methods for the enrichment 
and the separation of a wide variety of isotopes of importance to the Commis- 
sion’s program. Basic and applied research in chemical methods of isotope 
separation is carried out at the National Laboratories as well as at several uni- 
versities. Supplementing these separation studies is a program of research on 
the thermodynamic, kinetic, spectroscopic, and chemical properties of isotopically 
substituted compounds. 

Isotopes of especial interest and importance at this time are those of oxygen, 
carbon, calcium, sulfur, and plutonium. To better understand the isotopic frac- 
tionation processes involved in each of these systems, investigations of the fol- 
lowing types are required: nature and extent of the bonding of the isotopic 
species involved; solubility and distribution of the element in the system; the 
rate of exchange of the isotopic species; the magnitude of the isotopic fractiona- 
tion factor; methods of efficiency of refluxing each species: effects of impuri- 
ties; and the economic and competitive status of the process. New concepts in 
isotope separation are being developed; examples are the use of nonaqueous 
media in solvent extraction systems, low-temperature selective adsorption tech- 
niques, and the combining of complex formation with ion exchange. A cascade 
suitable for the enrichment of research amounts of high-purity oxygen 18 and 
intermediate purity oxygen 17 is currently being assembled and will be in opera- 
tion in fiscal year 1961. 

The research effort for the development of new concepts in isotope separation 
will require an increase of $40,000 in fiscal year 1961. This amount, however, 
is offset by a decrease of $100,000 occasioned by a nonrecurring cost in fiseal year 
1960 for the oxygen isotope cascade, resulting in a net decrease in fiscal year 
1961 of $60,000 for this activity. 


10. Special projects, $2,400,000 
The narrative for this category is contained on classified pages 169 and 170. 


11. Preparation and purification of special research materials, $1,248,000 
This activity includes costs of programs for the manufacture, recovery, puri- 
fication, separation, and concentration of radioactive isotopes and other special 
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materials for research applications in chemistry, physics, and metallurgy. 
Processes will be investigated, developed, and improved for obtaining research 
quantities of new, unusual, or significant radioactive isotopes, stable isotopes, 
and transuranium elements and their isotopes. New nuclides will be obtained 
by irradiating enriched stable isotope samples in both thermal and fast neutron 
regions of nuclear reactors and by bombardment in cyclotrons and other acceler- 
ators. Processes will be developed for recovering transuranium elements, 
especially americium, curium, and californium. Processes for rare earth 
removal from Am-Cm fractions of highly irradiated Pu will be tested. Process 
streams, residues, and other special nuclear material production channels and 
storage areas will be examined for locations and concentrations of trace elements 
(neptunium, technetium, and protactinium, for example) which are of special 
interest to atomic energy research and development programs. The effort to 
obtain californium 252 will include costs of target fabrication, reactor irradia- 
tions, Chemical separations, reirradiation of separated products. 

An increase of $373,000 is required for fiscal year 1961 to cover costs of 
handling and processing the products of the first large-scale plutonium irradia 
tions in the program to produce californium 252 and other important transplu 
tonium elements, and for chemical research and development for processes 
required for this program. 

12. Production, treatment, and properties of materials, $3,675,000 

Semifundamental or applied research is supported under this category with 
the objective to learn as much as possible about materials of Known or possible 
usefulness in atomic energy. This work is concerned with investigations char- 
cterized by the uses or properties of materials and by processes for production 
nd treatinent of materials. 

Study is concentrated on problems associated with the use of uranium, plu 
tonium, and thorium as fissionable or fertile materials and includes such topics 
is the development of new methods for extracting or purifying these metals, 
investigations of new alloys, their heat treatment and properties. Similar studies 
are also in progress for nonfissionable materials, particularly those of interest 
us a moderator, shield, control, or cladding. 

Another important aspect of this category is the study of surface reactions 
and the development of corrosion-resistant alloys, devoting particular attention 
to the media of liquid metals, fused salts, and high-temperature water. Also 
supported under this category is research on the preparation of research quan- 
tities of pure materials for use in fundamental investigations. 

The increase of $857,000 planned for fiscal year 1961 provides for increased 
efforts on characterization of research materials ($330,000), plutonium metal- 
lurgy ($800,000), applied corrosion studies ($157,000), and research on oxides 
and slurries ($70,000). 


13. Alloy theory and the nature of solids, $7,682,000 


The aim of this program of fundamental studies is to obtain increased under 
standing of the nature and behavior of materials. Emphasizing the study of 
phenomena as compared with the study of specific materials in the previous 
category, these basic investigations provide a foundation of knowledge for future 
utilization and are a prerequisite for the fundamental understanding of the 
influence of radiation on materials. Examples of individual researches include 
alloy theory; electronic structure of solids: mechanisms of atom movements 
in solids and liquids; the thermodynamics and kinetics of reactions; the origin 
and influence of lattice imperfections in solids; X-ray and neutron diffraction 
structural studies of liquid and solids; the nature of the strain hardened state; 
the mechanisms of recovery, recrystallization, and grain growth in materials 
and the physics of surface reactions. 

The increase of $1,589,000 requested for fiscal year 1961 provides for an in 
creased effort in fundamental physical metallurgy ($333,000), physical ceramics 
($500,000), and solid state physics research ($956,000). 


14. Effects of irradiations on materials, $3,543,000 


The effects of radiation and of energetic particulate matter on the properties 
of materials is an ever present problem in the program of exploitation of atomic 
energy. This category is for the support of research directed toward under- 
Standing the mechanisms operative in the interaction of radiation and matter. 
Some of the parameters under study are (1) the type of radiation, (2) its 
energy, (3) its intensity, (4) the crystallographic structure of the solid, (5) the 
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type of binding in the solid, (6) the temperature of irradiation, (7) history of 
the sample prior to irradiation, (8) the history of the sample subsequent to 
irradiation, and (9) the chronology of the measurement relative to time of 
irradiation. 

Studies include effects of radiation on the physical, electrical, and mechanical 
properties and the effects of radiation on solid state reactions. 

An increase of $613,000 is requested for new and increased fundamental 
studies of the effects of radiation on graphite, alloys and thermoelectric ma- 
terials; effects of fission recoils, energetic particulate matter, and general radia- 
tion on surface properties; and the factors influencing fission gas swelling. 


15. Controlled thermonuclear research, $29,300,000 


Research and development leading to the controlled production of power from 
the fusion of heavy hydrogen nuclei is being conducted at four major labora- 
tories: Los Alamos Scientific Laboratory (LASL), Oak Ridge National Labora- 
tory (ORNL), Princeton University’s Forrestal Research Center, and the Law- 
rence Radiation Laboratory at Berkeley and Livermore, Calif. (URL). 
Supporting work on specialized aspects of the program is carried on at New 
York University, the Naval Research Laboratory, and a number of universities 
and industrial organization. 

The controlled production of power from nuclear fusion requires that deute- 
rium gas be heated to a temperature of the order of 400 million degrees centi- 
grade, or that a deuterium-tritium mixture be heated to a temperature of 50 
million degrees. Furthermore, the ionized gas (plasma) must be confined long 
enough to permit an appreciable fraction of the fusionable nuclei to collide 
and liberate nuclear energy. In all cases under active investigation, magnetic 
fields are used to confine the plasma. 

In attempting to create or establish the very hot plasma, a number of dif- 
ferent methods show promise. Similarly there are several types of magnetic 
field configurations which can be employed. Consequently, the Commission’s 
program is fairly broad and consists of several basic approaches to the problem. 

The work of the past vear led to the following notable advances: 

1. Increase in the ability to measure plasma conditions. 

2. Clear understanding that if stable thermonuclear plasmas can be obtained 
in steady state mirror machines, power-producing devices with outputs as low 
as about 20 megawatts could be made to operate, by the use of strongly cooled 
magnet coils of sodium or aluminum. Previously, it was thought that fusion 
reactors with outputs lower than 1,000 megawatts might never be possible. 

3. Production of well-randomized neutron-producing plasmas with particle 
energies superior to 1 kilovolt (or 10 million degrees). This was done at LASL 
in a machine called SCYLLA, and at the Naval Research Laboratory. It is a 
question of definition whether we would call these plasmas thermonuclear: 
the important point is that with somewhat improved equipment, further ad- 
vance toward the critical temperature can and will be made. 

t. Ions can now be injected into transient mirrors at Livermore at energies of 
5OO volts or better, compared with a figure of 50 volts a year ago. 

5. At ORNL, the output of ion sources for high energy injection has been 
greatly improved. Large hollow ares have been demonstrated as a means for 
keeping slow molecules out of the magnetic bottle. 

6. At Princeton, the method called jion-cyclotron-resonance heating has been 
greatly developed. By this method, radiofrequency power has been introduced 
into a plasma with an efficiency greater than 75 percent. The model C stellarator 
schedule has been revised, looking toward completion about March 1961 rather 
than September 1960. 

The general research and development effort and major approaches follow : 


General research and development : 
Fiscal year 1959 aie S$: 
Fiscal year 1960 
Fiscal year 1961 


317, 171 
~ 456, 000 
» 9380, 000 


This activity provides for the general research and development effort in sup- 
port of the overall controlled thermonuclear program. Included are the theoreti- 
cal and computation programs and basic plasma physics research at Lawrence 
Radiation Laboratory and Princeton as well as the contract research program 
carried out at educational institutions, industrial laboratories, and nonprofit 
research institutes. This work includes general theoretical studies, experi- 
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meuts on shock waves, development of diagnostic tools and techniques, ultra- 
high vacuum techniques, study of materials attacked by soft X-rays, plasma 
oscillation, extreme ultraviolet techniques, and plasma turbulence. 

The net decrease of $526,000 in this activity comes mainly from two factors: 
(1) cessation of high-energy injection at LRL, and (2) a slight increase for 
small-scale fundamental research programs primarily at university laboratories 
on problems which they are particularly well-equipped to handle. (Increased 
support of this type of research would be in accord with a strong recommenda- 
tion of the Sherwood steering committee to bring into the Sherwood program 
some scientists whose skills would not otherwise be available to the controlled 
thermonuclear research program. ) 


Stellarator approach 





ee — - ——— — —— — — $$ __—__—__— 


Fiscal ye Fiscal year Fiseal year 
1959 | 19 1961 
nneaenl < _ | 5 
Total } 7 ; ae | $11,645,170 ] $14,435,000 | $11, 470,000 
stellarator—Fabrication .. LA on 8,469, 791 | 10, 397, 000 | 6, 550, 000 
C stellaratur—Operation and modification. aan 0 } 450, 000 | 1, 680, 000 
Stel] tor—Research and development 3, 175, 379 | 3, 578, 000 3, 240, 000 


The Stellarator approach is based on the containment of plasma in a strong 
longitudinal magnetic field produced in an endless tube by means of current- 
carrying coils surrounding it. <A relatively complex coil configuration is re- 
quired to produce stability and counteract adverse effects of the tube curvature. 
Initial heating is accomplished by comparatively weak currents passed through 
the plasma; further heating results from the application of strong radiofre- 
quency magnetic fields. 

The net decrease of $2,965,000 is due almost entirely to the drop in costs asso- 
ciated with the design, engineering, fabrication, installation, and testing of the 
model C Stellarator. Subsequent research operation of the machine will require 
an increase of $1,220,000 in fiscal year 1961. Operation of model C on a limited 
basis, primarily for confining-field coil tests and electron-gun checks of the com- 
plex magnetic field configuration, is expected to begin in mid-fiscal year 1951 
and continue for about 3 months. Essentially, full operation of the facility for 
first-stage experimentation using Ohmic heating will begin in late fiscal year 
1961 and continue, for about a year. Delivery of second-stage conuiponents, 
principally ringing-circuit magnetic pumping equipment and divertor, is ex- 
pected to be complete by the end of fiscal vear 1961 

During the same period research with B-scale devices shows a $338,00U0 
decrease in fiscal year 1961, reflecting the gradual shift in emphasis to research 
using model C. 


Magnetice mirror approach: 
Fiscal year 1959 
Fiscal year 1960 
Fiscal year 1961 


DOA, BS5 
. 930, OOO 
eee oe : >, 600, COO 





Here the plasina is contained in a strong externally applied longitudinal mag- 
netic field; strong coils at either end of a cylindrical chamber establish the 
magnetic mirrors which reflect the electrically charged plasma particles back 
into the central region of the magnetic bottle. The general method of heating 
is to compress the plasma by increasing the magnetic field strength. All of the 
effort under this activity is accomplished at the Livermore site of Lawrence 
Radiation Laboratory. There have been continuous improvements in the ¢a- 
pabilities of the mirror machines, particularly Toy Top, a multiple compression 
device which has yielded particle energies approaching the thermonuclear range. 
The increase of $670,000 will be directed toward the development of suitable 
(Tyogenic coils, neutral injection, and intensified effort on two existing mirror 
machines. 

DCX approach: 
Fiscal year 1959__- en $3, 980, 164 
Pisces... year: 1960. hit 5 eine . 5, 570, 000 
Fiscal year 1961__- dense 5, 400, 000 
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This approach carried out at Oak Ridge National Laboratory involves the in- 
jection of very energetic molecular ions into a DC magnetic mirror configura- 
tion. Breakup of these ions by a high-current vacuum are results in the 
trapping of “hot” atomic ions. The problem is then one of containing these ions 
long enough for the ion density to build up. Energetic injection is a method of 
heating which is probably not confined to mirror geometeries. The DCX-1] 
machine is nearing the end of its useful life. Design of its successor, DCX-2, 
has been retarded by the necessity of considering information obtainable only 
from DCX-1. Fabrication of the successor my begin in fiscal year 1960, but 
most of the costs will be concentrated in fiscal year 1961. The program 


is 

expected to remain relatively stable with the changeover. 

Relativistic electron approach : 
Fiscal year 1959 d eal AARNE S886, 287 
Fiscal year 1960__- ss ache Mn cig ; 610, 000 
pe ae. | i So Nn cree ~_ 1,000, 000 


This approach carried out at Livermore site, Lawrence Radiation Laboratory, 
consists of heating and containing plasma by means of a cylindrical layer of 
spiraling relativistic electrons established inside a solenoidal field. Results on 
the Astron device have been encouraging. An electron current of 50 amperes has 
been injected into a mirror, and a novel method for trapping electrons has been 
devised. The program requires larger equipment and larger expenditure rate 
during fiscal year 1961; it is being built in logical successive stages, tested in 
sequence. 


Pinch, magnetic-shock compression, and rotating plasma approach: 
Fiscal year 1959 
Fiscal year 1960 
Fiscal year 1961 


a cools SucepeRuaciere: $4, 639, 270 


nein ke acas eee aie : eee D, 250, 000 
sistem ma 4, 900, 000 


In the shock-compression and pinch approaches, strong electric currents pro- 
duced within the plasma itself generate strong magnetic fields which compress 
and confine the plasma. High-current discharges established in either linear or 
teroidal tubes compress the plasma. Compression by the magnetic field heats 
the gas and raises its density. The original pinch devices have been replaced 
by much more sophisticated apparatus which has yielded plasma stable for 
increased periods of time. In the rotating-plasma approach, the hot gas is set 
into rotation by means of a radial electric field and a longitudinal magnetic field. 
Heating is by conversion of rotational kinetic energy into internal energy of the 
plasma. Devices now under investigation are the homopolar device and ion 
magnetron at the Lawrence Radiation Laboratory, and the Ixion at Los Alamos 
Scientific Laboratory. 

At Los Alamos, work on the fast pinch devices of the Columbus and Perhap- 
satron classes is being sharply reduced to permit greater effort on Scylla, Ixion, 
and plasma-projection machines. Fabrication of a second model of the Ixion 
(rotating plasma) machine is still under consideration. A large condenser bank 
(Zeus) is approaching completion. Installation of condensers in this facility is 
programed at minimum levels in accordance with actual needs. The balance of 
the work under this activity is the very successful magnetic-comparison research 
carried on at the Naval Research Laboratory. 


16. Equipment not included in construction projects, $18,183,000 

Xquipment requirements for the physical research program are estimated at 
$18,183,000 for fiscal year 1961, representing an increase of $4,038,000 over fiscal 
year 1960. Equipment associated with the high energy program in fiscal year 
1961 is estimated at $9,133,000, or $3,448,000 more than the $5,685,000 estimated 
for fiscal year 1960. The total equipment estimate is based on normal require 
ments as indicated by past experience and on the needs of the research program 
planned for fiscal year 1961. The major portion of the equipment provided under 
this category will support the research programs at the Commission’s major 
research centers. The remainder will support research conducted under the con- 
tract research program principally at educational institutions. 

The equipment to be purchased includes replacement as well as equipment 
additions necessary to support the program. Major equipment additions are 
detailed as follows: 

(1) High energy physics equipment for the alternating gradient synchrotron 
and the cosmotron at Brookhaven National Laboratory, including components 
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for the 80-inch bubble chamber, shielding, beam magnets, power supplies, and 
vacuum piping, $5,600,000. 

(2) High energy physics equipment for the Lawrence Radiation Laboratory 
bevatron and 184-inch cyclotron, including analyzing magnets, a precision hyro- 
gen bubble Chamber, and advanced data analysis equipment, $1,400,000. 

(3) Components for the bubble Chamber and other equipment to be used in the 
high energy physics research programs at Argonne National Laboratory utilizing 
the zero gradient synchrotron now under construction, $1,650,000. 

(4) Quadrupole and deflector magnets, motor generator sets, power supplies, 
and liquid hydrogen bubble chamber equipment necessary for the high energy 
physies research programs at the Princeton-Pennsylvania and Cambridge acceler 
ators, $2,033,000. 

(5) Equipment requirements for the high energy physics programs at MURA 
and at the Nation's educational institutions, $550,000. 

(6) Heavy water system for the Oak Ridge research reactor, $430,000. 

There follows a breakdown of the total equipment costs for fiscal vear 1961, 
indicating amounts estimated for each installation in relation to its operating 
costs under this program: 


{In thousands] 


Installation Other oper- | Equipment 
Tt ng costs sts 

Brookhaven National Laboratory ae a . $17, 050 $5, 000 
Argonne National Laboratory _. a at oa Te aa ~ 15, 740 2, 555 
Oak Ridge National Laboratory..--—- ae sea teaidited ‘ 20,117 3, 330 
Lawrence Radiation Laboratory--- ee om aA 26, 475 2,000 
Cor t research program -.- ail atpatasioidon ae nls : - ; 36, 693 2, 068 
Princeton-Penn accelerator : sed and Se eee : cian 1, 300 1, 150 
Cambridge accelerator at Siietiinaieaity . rl late . apasiiceists 1, 790 883 
Princeton (CTR : 4 12, 100 546 
Ames Laboratory oe si : ; 3, 523 250 
Los Alamos Scientific Laboratory § 200 140 
Midwestern Universities Research Association _ -- 2, 200 100 
Knolls Atomic Power Laboratory eee lear 46) 70 
New York University SSSR eae <e Set ; 1, 615 60 
Atomics International ; hadedouibaend esi oe ‘ ; 68% 30 
Sylvania Electric Products--- e i eta a lc a ales 60 l 
Stanford = Sine Be = se ee ees eee : RO) 0 
Hanford e a : inal : 7 ; 745 0 
Pie PCUWOIOUI. <_< cus n cc cncacnccce r came 3 ; ; 120 ) 
Battelle Memorial Institute--.-.....-- Spi dacs J sia ee 56 0 
Nata wale aan saps a hated Ss Sadia ceded ‘ 145, 017 18, 183 


Mr. Cannon. I would like to ask at this point what particular 
notable achievement has been made in the research programs in the 
last year. 


ACHIEVEMENTS OF THE LAST YEAR 


Dr. McDaniet. The achievements made under the research pro- 
gram of last year are numerous. I think it would be not correct 
to lay my finger on one item and cite that one as being the achieve- 
ment of the vear. Certainly the scientists who have been working 
under the program have each as individuals developed a_ better 
understanding in their own particular field, and have published 
thousands, perhaps scores of thousands, of individual documents 
listing the fundamental laws which they have further elucidated. 
So as far as any one particular thing is concerned, I don’t think I 
should lay my finger on any one particular item. 

Mr. Cannon. Will you review the principal activity increases 
that make up the total increase of $19,856,000 allotted to this work? 
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INCREASES IN ESTIMATES 


Dr. McDanreu. Yes, sir. Of the $19,856,000, $12.1 million of it . 
due to the high energy physics program and the remainder of $7.8 
million is what results from increases and decreases in the chemistry 
and metallurgy program. 

In the high-energy physics program, as you know, the Argonne 
zero grt adient synchrotron will be finished in June 1962. It will be 
necessary to procure een and to bear the present operational 
cost for that machine and will cost about $2.3 million. 

At the Brookhaven National Laboratory, as you know, the alter- 
nating gradient synchrotron will be finished within the next few 
weeks, or at worst within the next 2 or 3 months. The preopera- 
tional cost of that and the cost of equipment for use with the 
machine will be $4.6 million. 

The Cambridge electron accelerator, an accelerator being con- 
structed on the Harvard campus jointly by Harvard University 
and the Massachusetts Institute of Technology, will be completed 
next year, and will require about $1.5 million increase for pre- 
operational and equipment costs. 

The Princeton-Pennsylvania accelerator being built on the Prin- 
ceton University "campus will be finished by this time next year, and 
will require $1.2 million of preoper ational and equipment cost. 

So the total cost for equipping the machines which will be finished 
in the next year is $9.6 million. In addition, the increased utilization 
of existing accelerators—the cosmotron at the Brookhaven National 
Laboratory, and the bevatron and 184-inch cyclotron at Lawrence 
Radiation Laboratory, discussed yesterday—will require an addi- 
tional $2 million. Ail other research in high-energy physics includ- 
ing the research in the universities, the high energy-physics research 
that goes on at Oak Ridge, and the increases and decreases at the Stan- 
ford University and Midwestern Universities Research Association 
make up the balance of $2.5 million—or a total increase of 12.1 mil- 
lion in this field. 

As for the remaining $7.8 million, mathematics research will re- 
quire $2.5 million; chemistry research, $4.6 million; and metallurgy 
research $3.1 million. There is a decrease of $3 million in the con- 
trolled thermonuclear research program, and an increase for equip- 
ment other than high-energy physics of $0.6 million. 

The sum total of these increases is $19.9 million, which the Chairman 
discussed. 

DELAY IN PRINCETON MODEL C STELLARATOR 


Mr. Cannon. Just chosing one at random, the work at Princeton 
University has been greatly delayed. They were supposed to have 
completed by this time. What is the difficulty there? 

Dr. McDantev. The Princeton Model C Stellarator was due to 
have been finished within the next fiseal vear. Indeed, it will be es- 
sentially completed within the next fiscal year. However, the culmi- 
nation of some strikes and other del: avs has resulted—— 

Mr. Cannon. Over which they had no control. 
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Dr. McDantet. Over which Princeton University had no control, 
has resulted in the delay of receipt of equipment which needs to be 
installed. The project will be completed within the original esti- 
mated cost of $26 million. There has been no overrun in this project. 
Princeton University will be able to begin their research with the 
machine soon, within the next few months; certainly within the next 
year. 

Mr. Cannon. There has been no avoidable delay ? 

Dr. McDanteu. No. 

Mr. Cannon. What has been achieved in controlled thermonuclear 
research ? 

CONTROLLED THERMONUCLEAR RESEARCH 


Dr. McDantex. During the last year considerable advances have 
been made in the controlled thermonuclear research program. The 
increase in our ability to measure plasma conditions is perhaps one 
of our best advances, one that I can demonstrate. Our scientists are 
becoming more and more familiar with plasma; more and more do 
they understand how plasma operates—but I think there is one thing 
that I can describe. Heretofore it was thought that one would re- 
quire a rather large thermonuclear powerplant if one were successful, 
perhaps an output of the order of a thousand megawatts would be 
the smallest: plant that one could envision. This indeed isa large plant. 
However, during the last year we have a clear underst: anding that if 
we can achieve the stable thermonuclear plasmas and obtain a steady 
state operation, we may be able to build devices of the order of 10 to 
20 megawatts—relatively small machines. The achievement has been 
brought about because of scientists’ better understanding the prop- 
erties of sodium and aluminum at very low temperatures, the theory 
being that one might divert some of the electricity produced in such a 
machine to a refrigerator that would cool the coil that would in turn 
allow one to operate a much smaller device. I don’t mean to say that 
we have a method yet for making 10- to 20-megawatt reactors, but I 
say if we can achieve the chain reacting plasma, it does appear that 
we can make a smaller reactor. 

So during the last year I believe this was one of the more long-range 
advances that we made. 

In addition, it is fairly clear that during the last vear we have 
achieved neutron-producing plasmas of the order of 1 kilovolt—the 
equivalent to about 10,000,000°. This was done at Los Alamos 
ina machine called Scylla and also in the device at the Naval Research 
Laboratory. One should not look on this, however, as a major break- 
through, but as a milestone along a steady road toward our ultimate 
objective of obtaining thermonuclear energy under controlled condi- 
tions. 


COST HISTORY 


Mr. Cannon. Will you include in the record a tabulation showing 
estimates and actual cost of this program for the last 5 years? 

Dr. McDanteu. Yes, sir. 

(The information referred to follows :) 
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cal Research Proaran Comparison of amount available with 
ex pe rience 


actual cost 


OFF-SITE CONTRACTS 


Mr. Cannon. And will you also insert in the record a tabulation 
of the off-site contracts on page 264? 
(The information referred to follows:) 


Di ision of Re search: Offsite contract renet 


renewed 


Continuously in effect for— 
Less than 3 years ; : Saat ; 142 $7, 243, 116 
3 to 5 years : - ce ; ] 5, 716, 592 
5 to 10 years 5, 642, 320 
10 or more years , 541, 146 


; ; 
Detailed listing of contracts in 


Contra rand title 


Brown University: Reaction studies with fast neutron eck, issell A., J $38, 063 

Carnegie Institure of Technology: 400 Mev synchrocy¢ yn utton, Roger B_.- 777, 694 
ind associat var 

Columbi 


Duke | 


90, OOO 


4659, 411 


57, 766 


i Energy transfer of slow ions *nsen, The 20, 000 
Office of ival rch: AEC-ONR joint program i >, 650, 000 
nuciear 
Ohio Stat niversity: Nuclear physics with a Van de Graaff 58, 000 
MCe eral 
Princeton University Mev cyclotron and associated ite, i : 47 
nucie \ 2 J 
Purdue 
Resear i ‘ar physics 


5, 000 


Bleuler, a 91, 145 
Basi search wi high energy electrons and X-ray Palfrey, T. R., Jr., a1 iut- 114, O11 
) | 1 300 Mev synchrotron. fest, G. W 


oundation: Modification of the Purdu James, Ll. M 


rexas, | 
Graaff genet ) 
Washington, University f 
ment and research program 
Wisconsin, University of 
Nuclear research with electrostatic generators. 190, 000 
Structure of the nucleon, properties of strange particles, | Sachs, R. G., E 
nd weak interaction 


Low temperature research 


$3, TOO 


12, 00 
1 No funds. 
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Detailed listing of contracts in force for 10 or more years—Continued 


Contractor and title Investigator Amour 


Isotope separation by thermal diffusion son, W. W 
udies with separated isotopes. 


CHEMISTRY 


University of 
ir chemistry research Fink, R. W., and Fry, 173 
ir geochemistry Kuroda . 


000 
University of: Intermolecular forces and solu- | Hildet 


Institute of Technology: Nuclear chemistry re- Kohm 


sity of: Nuclear chemistry research Turke 


s by chemical exchange Taylo 19, 844 
he field of radiochemistry 5 
of uranium and lead 
m University: Studies of coordination compounds 
uranium chemistry 
iversity ol 
diochemistry i 000 
of molecular motion as determined from i 33, 100 
diffusion and thermal diffusion measurements. 
I Univ 1) Studies on chelate complexes and ritt, L deg 16, 405 
imentation in analytical chemistry 
University of: Preparation of rare earth oxides 
High temperature research 


Synthesis and properties of ion 


, JD 
5, OOO 
9, OOO 


000 
. 000 
3, 3338 


Technology: Nuclear chemistry ) ell, C ‘ ul Nae 375, OOO 


Physico-chemical investigation rs a 9, 882 
junds 


ow temperature chemical thermo- strum, F. , JI 19, 500 
Standards: Various research project 


versity: Mechanism of substitution re Basolo, Fred 
f inorganic complexes. Ralph G 
University of: Radiation chemistry studies Burton, Miltor 
State University: Separation of inorganic salts | Moore, T. I 
juid-liquid extraction. 
ma, University of: Spectroscopic properties of fluoro- 
ind fluorinated hydrocarbons 
tate College: Study of generalized acid-base phe 
na in nonaqueous ionizing solvents with radioactive 
vivania State University: Stabilities of coordination 
mpounds and re lated problems 
urgh, University of: Synthesis of beta-diketones and evine, rt , 995 


i-ketoesters with heterocy¢ lic nuclei and other related 


7, 000 


ch Foundation: Studies in molecular spectros- 


tion induced 


ectron 


involving 


Spectra of some rganic fluorine 


pound 


Reserve University: Thermodynamic properties of 


a. % versity ol 
if radioisotopes to chemical 
rates and equilibria in inorganic 





Detailed listing of contracts in force for 10 or more years—Continued 


Contractor and title Investigator Amount 


Carnegie Institute of chnology: Electrochemical studies ‘rge, G $66, 000 
on nonaqueous melt 
Illinois, University of: Research on radiation damage.... Seitz, Frederick 20), 000 
Massachusetts Institute of Technology 
Study of radiation damage--_-- Warren, B. E 8, 000 
Scope I. Thermodynamics and other aspects of metallic | Bever, M. B 
systems 
Beope II. Thermodynamics and structure of solid solu- | Cohen, M--- 121, 036 
ti n 
ope IIT. Imperfections in metals Averbach, B. L 
National Bureau ¢ indards: Various research projects Astin, A. \ = 142, 167 
tanate ; 
Pitts! , University of: Application of chemical thermo- | Wallace, W. E 31, 442 
I I i phenomena to the study of allo 
formatio 
Rensselaer Polytechnic Institute: Anisotropic self-diffusion | Huntington, 
in metal 
Tennessee, University of: Application of adi 
rimetry to metal systen 


Total, metallurgy 


force for 10 or more Ye 





Phys sics.... - ee ili a a a2 ee ee ae 22 $7, 790, 966 


Chemistry err a a a a a 3i 2, 143, 840 
Metallurg nec : ; SNe : 606, 340 


CTB. 


Mr. Cannon. Are there further questions? The gentleman from 
Michigan. 


UNIVERSITY OF MICHIGAN CYCLOTRON 


Mr. Razavur. Dr. McDaniel, we had before us from the University 
of Michigan recently Dean Ralph Sawyer, Dr. David Dennison of the 
physics department, and Dr. William C. Parkinson requesting equip- 
ment funds for a cyclotron. Do you agree with them that this eyclo- 
tron would permit the conduct of important basic research? I under- 
stand that it would be of a size that would be in-between some of the 
cyclotrons that are in existence. Would it duplicate any of the exist- 
ing facilities? Do you know about it ? 

Dr. McDantet. Yes, sir, lam familiar with this proposal. 

Mr. Rasavr. I understand that this request was denied because of 
the budget ceiling. 

Dr. McDantev. It is true that this budget does not contain an item 
for this accelerator because of items of higher agi which had 
to be included in the budget estimates. That is correct; yes. 

Mr. Rapavt. Is it something that would be of great service or is it 
a duplication of an existing facility ? 

Dr. McDantet. The accelerator itself as propose ed would be a use- 
ful facility. I have h: id it reviewed by the scientific community and 
by the staff of the Division of Research and they are all of the opinion 
that it is a unique and worthwhile facility, and it is high on our list 
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of proposals for consideration. But I must add that the scientific 
community is able to submit proposals of this character almost end- 
lessly because the number of problems that need solution is so im- 
mense. I have now in my possession proposals of this character 
which will total perhaps $200 to $300 million. Now, this proposal was 
given to us in 1958 by the Unive rsity of Michigan and the request was 
was $1.8 million of Federal expenditure and the Michigan State Leg- 
islature would be asked to appropriate $1 million for the building 
to house this machine. 

Mr. Ranaut. And privately they have several other millions of 
dollars that will go into this. 

Dr. McDantet. Yes. Up until the last few weeks my understand- 
ing is that the financial difficulties in the State of Michigan have pre- 
vented the appropriation of the money but that perhaps the State 
legislature was about to appropriate the money for it. 

Mr. Raravr. I understand they are about to appropriate it. ° 

Dr. McDanteu. Within the limits of our program it was not pos- 
sib le to} Inc — his item. 

Mr. Raraur. It was not possible to include it this year? 

Dir. Me Scien. That is right. I can offer little hope for the fu- 
ture except that I personally believe that the proposal is of very high 
quality, the scientists are outstanding, the financial proposal of joint 
partic ipation to the extent of building the building } i notable, and in 
general I do place it very high on our list for consideration in future 
budgets. 

Mr. Cannon. If the gentleman will permit, will that require spe- 
cial authorization? It isa very large project. 

Dr. McDanret. This would be carried under the operating budget 
as equipment. 

Mr. Cannon. It will not be necessary to have authorizing 
legislation ? 

Dr. McDanten. It will not be necessary to have this authorized. 
[ must also say that when the Commission or the Government pur- 
chi ases a machine of this character, consideration must be given to the 
future operating sr t for the research program to be conducted with 
it. We have difficulties in projecting our operation: al budget into fu- 
ture years on this $200 million worth of propos: als which I mentioned. 

Mr. Ranaut. Do I understand from that that it will be necessary 
for the Federal Goverment to put in additional 1 money or are you 
expecting that they would bear i operating costs ? 

Dr. McDanteu. As a general rule we have our operating contracts 
on a joint participation basis. The total funds which we put into a 
particular contract may be as much as three-fourths of the total proj- 
ect cost. In some cases our share at the cost will be as little as a half. 
But usually there are demands on the Federal Government for some 
operating expenditures connected with the utilization of the pur- 
chased equipment. 

Mr. Ranavr. I notice in this new building they are going to spend 
about $7 million; $1 million is for space for this cyclotron. I thought 
you would probably have a little different feeling about this consider- 
ing the reputation of the University of Michigan and the funds it 
would invest in this project. 
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Mr. McDaniex. We hold the University of Michigan in the high- 
est regard. We do believe that financial participation by the State 
put a little different flavor on the project, but my reason for saying 
this is a good proposal is not based on financial consideration, but on 
the outst: uding ability ot the ply sics de partment to produe e results 
and to produce a genel ation of new scientists 

The eraduates from the U hiversity ot Michigan have achieved 
worldwide fame. 

Mr. Pitton. Mr, Chairman, may I take up a matter similai 
one taken up by the gentleman from Michigan ? 

The Cuairmman. Mr. Pillion. 


© the 


PROPOSED LINEAR ACCELERATOR AT STANFORD 
Mr. Pinuion. Congressman Gubser of California e xpre ssed a keen 
interest ina proposed linear accelerator at the Unive rsity ot Stanford. 
I note that a present authorizing bill authorizes that project, some- 
thing like $3 million. Is there anything in this budget for that linear 
accelerator at Stanford ? 

Dr. McDantigei. There is $800,000 in this budget to continue some 
of the reaserch and deve lop nent associated with the ear ly work of the 
acceler: itor, but there i ls nothing in this budge ‘t for the construction of 
the linear accelerator, nor is there anything in this budget for the $3 
million mentioned in the Joint Committee authorization, 

Mr. Pinuton. As I understand it, the total cost of this accelerator 
would run in the neighborhood of $50 or 860 million: is that correct ? 

Dr. McDantien. No, sir: it would be somewhat more than that. 

Mr. Pruri0on. More than that? 

Dr. McDantexn. The estimated cost of the accelerator and its asso- 
ciated facilities is $107.2 million as estimated by J. A. Blume & As- 
sociates, engineers. That is for the entire facility, sir. 

Mr. Prtxnion. How would this linear accelerator differ and how 
would it not duplicate the machinery that you have now at, say, Har- 
vard or Princeton? What is the j justific ation for these astronomical 
firures ? 

Dr. McDantexv. The Stanford linear accelerator would be an elec- 
tron accelerator. That distinguishes it from most of the other accel- 
erators under construction. In this respect it would provide a tool 
for investigating electromagnetic interaction of the particles that the 
proton machine certainly will not allow one to do. 

In the second pl ice, if is a very high energy acce ‘lerator. The elec- 
trons will have an energy of 10 to 20 billion electron volts initi: ally, 
in phase I, and if the scientific justifications exist 5 or 6 years from 
now, one could conceivably go to 45 billion electron volts, if the Con- 
gress would grant the authorization. The high energy electrons allow 
one to investigate the interior structure of fundamental particles 
which no other bombarding particle will allow, and in addition the 
Stanford electron accelerator will have a very high intensity. So 
there is a difference from previous accelerators. 

This device would accelerate different particles and it would ac- 
celerate them to higher speed. 

Mr. Pruurton. These figures again puzzle me. I can build five or 
six nice big blast furnaces for that type of money, or almost a whole 











steel plant. Now, what is the practical result of this accelerator ? 
What are the prospects of putting the knowledge that we will obtain 
from this accelerator into practical use 4 

How will it aid our defense? How will it increase the wealth of 
this country? How will it raise the standard of living of our ge 
What is the possible practical value of all these accelerators, beva- 
trons, and the others? What are we getting at? What are we , going 
to arrive at from an economic practical point of view with the spend- 
ing of these sums of money 4 

Dr. McDanie.. If I could give you a definitive answer to your 
quest ion, | would bea evenlus. 

Mr. Pinion. It takes a genius to raise this money, too. We have 
omnes it back home. 

Dr. McDanie.. All of the research which these m: achines will pro- 
duce will add to the storehouse of human knowledge 1 In a great Many 
ways. First of all, the physicists who will be operating the machine 
will be able to learn how the universe is put together, what cements 
the particles together, what are the particles, what are their prop- 
eries, What are their interactions. Now, this is something which 
does not p yroduce a better wrapper for a loaf of bread. However, in 

‘ process of accumulating weg information I for one am convinced 
that secakund will progress, but I can’t lay my finger on exactly how 
and by what road mankind will progress. 





















BENEFITS FROM ORIGINAL CYCLOTRON 








Mr. McConr. I would like to point out, Mr. Chairman, that years 
ago when at Berkeley, the original cyclotron was being es by 
Ernest Lawrence, this same question undoubtedly was raised by the 
University of California trustees when they were appropriating I 
think $300,000 ei than $107 million. And later I believe when a 
Rockefeller and other grants were made of with another million or 
two, this —— was undoubtedly raised. I suppose the late Dr. 
Lawrence, brother of the man we heard here vesterday, had to give 
about the same answer that Dr. McDaniel just gave. But it is sig 
nificant that from that cyclotron came the first fissionable material 
yrodueed in this country which led the way to all that we have been 
talking about in these last few days. Dr. Lawrence could not have 
answered the question, as Dr. McDaniel could not answer it. 

Mr. Pruuton. I am just wondering about the limitations. There 
must be some limit on even theoretical knowledge no matter how fine 
it 1s. 

Dr. McDantex.. We are not unmindful of the cost of the program. 
It is with a great deal of thought that we approach the Congress for 
these appropriations. 

Mr. Pinzti0on. L understand that. 

Dr. McDanieEt. Yes. 

Mr. Cannon. Mr. Jensen. 
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AGRICU LTURE—EXTRACTING FROM GRAIN 








Mr. JENsEN. Now, turning to agriculture, we placed in this year’s 
bill $10,000 for research into the possibility of extracting aleohol from 
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grain by the isotope method. Who is here who can tell us what the 
outcome of that research is ? 

General Lurpeckr. Mr. Jensen, we sent the committee a letter 
covering our efforts on that this year, but Dr. Aebersold, head of the 
Isotopes Division, is here, and I think he can answer your question, 

Dr. Arpersoip. Sir, we planned to cover this item later when our 
testimony on isotopes development comes up. I can cover it now if 
you wish. 

Mr. Jensen. Why not do it now? 

Mr.Cannon. You may proceed. 

Mr. Jensen. Yes. 

Dr. Arperso_p. This is the report on the subject “Utilization of 
Radiation for the Conversion of Grain to Chemicals,” which was trans- 
mitted to the committee. I thought you had seen it. 

Mr. Jensen. No: Lamsorry: I have not. 

Dr. Arpersoip. The problem is that grain is an expensive starting 
material to develop bulk chemicals as cheap, for example, as industrial 
alcohol. One can start with petroleum and also make ethyl alcohol. 
That was an interesting thing that I had not realized, that ethyl 
alcohol, good grades of industrial ethyl alcohol, made cheaper from 
petroleum than from grain. 

Industrial alcohol is now produced from petroleum. Grain is con- 
sidered too e xpe nsive a starting materi: at for producing bulk chemicals. 


This report indicates, however, that there may be some more expensive 
types of chemic: ils, more complic ated organic compounds, which might 
be developed by irradiating grain. Tlowever, there has not been very 


much research done in that el L and researe h groups in the Depart- 
ment of Agriculture would like to have an irradiator to make research 
studies on the chemical effect of irradiation on ale. 

Mr. Jenson. I can only say that, of course, grain at the present time 
is considered very expensive by we folks from the farm district and 
the reason is that—— 

Mr. Cannon. Off the record. 

( Discussion off { he record. ) 

Mr. Cannon. On the record. 

Mr. Jensen. Now, we of course know that we extract alcohol, 
among other things, from coal. The coal industry beat the aorTl- 
culture industry to the draw by getting bigger appropriations to do 
research on what products could be produced from coal. But the 
facts are that agriculture, being our bic industry, is suffering today 
because of an oversupply of grain, and we know that before the 
advent of the automobile, horses and mules used to eat the pro- 
duction of some 40 million acres of our land. We missed the boat 
a million miles when we did not process that surplus grain into al- 
cohol and mix it with our motor fuel. Had we done that we would 
have no farm problem today. Not only the farmers but the whole 
economy would have been in a much better condition. So I would 
not like to take your reply, doctor, as final in this field - research 
relative to extracting alcohol and other products from grain. 

Now, have you and the Commission closed your eyes, so to speak, 
and reached the end of the road on this very important matter? 

Dr. Arpersotp. No, sir. This report recommends that more re- 
search be done on the effect of radiation on organic materials, on 
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agricultural products, and particularly on finding other uses for 
agricultural products or byproducts. 

Mr. Jensen. Do you have money in this bill now to do research ? 

Dr. Agpersotp. We have some funds for activities on food irradia- 
tion, but not specifically on grain. 

Mr. Jensen. After all the oversupply of grain is the great prob- 
lem that the farmers and this Nation have. We have about $6 bil- 
lion invested in grains stored by the Commodity Credit Corporation. 
Until we can reduce that great surplus to normal granary size the 
farmers are going to be in a bad fix. Of course, I do not expect it 

will be possible, but it seems that the Atomic Energy Commission 
aa been doing the impossible, and maybe they can do it in this 
respect. I am very serious about this. I certainly am not going to 
be unfair about it, but I realize the potential in this field, but I would 
not like to have it said that this is the end of the road. 

Do you feel, Doctor, that the committee would be justified in mak- 
ing more money available for this purpose or do you feel that it isa 
hopeless case ¢ 

Dr. ArsersotD. In the case of alcohol from grain, as I said, making 
it from petroleum is equally a good type of alcohol for industrial pur- 
poses. ‘This report shows that it can be made cheape r that way. 

Mr. Jt NSEN, Ris eht there, Doctor, | hoped that by your me ‘thod of 
ing things through the isotope system you might discover a very 
much el aie way to extract alcohol from grain and that is why I 
asked the committee to include this $10,000 item last year for this 
purpose, Now we know, of course, that alcohol is being extracted 
from grain to some degree right now, but I hope that a cheaper 
method could be found for the extraction of alcohol. 

Dr. Arsrrsotp. This report suggests research in other directions to 
make use of agricultural by products for other purposes than for food. 
I would like to suggest that the report be transmitted to you. 

Mr. Jensen. I will read every word of it. 

Dr. ArsersoLp. There are a number of interesting recommendations 
init. Wecooperated with the Department of Agriculture very closely 
on this study and they have indicated some areas in which they would 
like to do research. 

Mr. Cannon. Off the record. 

( Discussion off the record. ) 

Mr. Cannon. The committee will resume at 2 o'clock 


AFTERNOON SESSION 
Brotogy AND MeEpIcINE 


Mr. Rasaur. We shall now take up “Biology and medicine,” $5-4.2 
million. Insert pages 171 through 202 in the record at this point. 
(The justification follows :) 


BIOLOGY AND MEDICINE PROGRAM OPERATING EXPENSES 


Program statement 
Estimate, fiscal year 1961 
Estimate, fiscal year 1960 


at ae _. $54, 200, 000 
a a a Na ea 49, 000, 000 


ce ec ha 5, 200, 000 








268 





The fiscal year 1961 budget for biomedical research was prepared in order to 
meet the changing needs of the Atomic Energy Commission in fulfilling its respon- 
sibilities under the Atomic Energy Act of 1954 as amended to assure that the 
Commission’s expanding operations are carried out with full regard for the 
public safety, to continue to exploit nuclear energy and its byproducts in bio- 
medical research for the welfare of the country, and to meet the Commission's 
responsibilities to the newly established Federal Radiation Council. 

There has been a moratorium on weapons tests for the past 12 months, but 
during this time the first land-based prototype nuclear propulsion unit for rockets 
has been successfully tested in Nevada. Other nuclear propulsion prototypes for 
our national space and atmospheric transport program will probably be tested 
in the coming months. In other words, the potential for radioactive contamina- 
tion of the atmosphere grows rather than diminishes and the need for better 
estimating the hazard and for developing the means for its control have grown. 
It is thus absolutely necessary to make optimum use of the present radioactive 
debris in the upper atmosphere as a basis for arriving at valid conclusions as to 
rates of fallout and distribution of materials introduced in the high as well as the 
lower stratosphere. The short half-lives of some of this material presently in the 
stratosphere make these studies especially urgent. This program will be intensi- 
fied in fiscal year 1961. The fallout studies program has been reoriented to a 
more long-range study of the nature and fate of fallout with less emphasis on 
monitoring of a surveillance type such as is now being undertaken on an expand- 
ing basis by the Department of Health, Education, and Welfare. 

As more and more nuclear propelled ships are commissioned the studies of 
fission product movement, concentration and turnover in the oceans and other 
waterways become more urgent as was indicated by the recent report of the 
National Academy of Sciences Committee on Oceanography. 

The problem of fission product toxicity increases as we learn more about the 
behavior of these radioelements. Consequently, this aspect of the program, espe- 
cially as it relates to mixed fission products, will expand in fiscal year 1961, with 
renewed emphasis on inhalation as a mode of entry into the body. 

The past year in both the genetic effects field and in the cancer effects field evi- 
dence has come to light indicating a dose rate relationship to the effect produced. 
These observations must be expanded and carried further as rapidly as scientific 
manpower becomes available until a completely sound basis for setting acceptable 
levels of exposure of both industrial workers and the public as a whole has been 
achieved. Meanwhile efforts are being intensified to understand the _ basic 
mechanisms involved at the molecular level following the initial ionizing event. 

In the ahsence of nuclear weapons tests our efforts to understand the civil 
effects must lean heavily on exploiting the data becoming available from past 
tests and from the Atomic Bomb Casualty Commission. Further we must impro- 

vise experiments which will settle most points. We will expend less money in 
this area in 1961, but nevertheless plan to expand our knowledge in this field. 

Our program of leadership in exploiting the beneficial uses of atomic energy 
in biology and medicine will continue with the increased costs going principally 

for fuller utilization of the Brookhaven National Laboratory medical center, 
the Brookhaven National Laboratory sciences program and the University of 
California experimental treatment of cancer with the 1S4-inch cyclotron, and 
research and development concerning the feasibility and acceptability of low 
level radiation processing of foods. 

The increase of $5,200,000 requested for fiscal year 1961 is set forth by category 
and activity on the following pages. 
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JUSTIFICATION OF CATEGORIES 
1. Radiation effects on biological systems, $18,985,000 


(a) Medical research: 
IGCON VORP TN ose t es ecies oe en ES cre BS _ &6, 097, OST 
eR REN ale __ 6,656, 000 
Fiscal year 1961 ee | 


The medical research in this category is intended to provide a better grasp of 
the effects of radiation on plants, animals, and man so as to be able to estimate 
more precisely the radiation hazard to people. 

Studies on internal emitters—radioactive isotopes deposited in tissues within 
the organism—now cover the whole range of laboratory animals and include 
man himself. These isotopes are chiefly tritium, carbon 14, phosphorous 32, 
sulfur 35, calcium 45, strontium 85, strontium 89, strontium 90, yttrium 90, 
iodine 131, cesium 137, radium 226, radium 228, uranium 235, uranium 238, plu- 
tonium 239 and certain elements in the thorium and rare earth series which come 
under scrutiny because they are a product of fission or are hazardous to atomic 
energy operations. Such researches are components of a continuing program 
whose object is to be able to recognize and measure the local and distant radia- 
tion effects of such radioactive deposits and to relate these effects to the clinical 
status of men who might be exposed to one or more of these elements. Further 
refinements of these studies are expected to demonstrate those concentrations of 
radioisotopes which produce no or statistically negligible effects. 

These studies will be expanded to systematic medical observations of human 
subjects. In addition to the surviving watch dial painters exposed to radium 226 
and/or radium 228 there are groups of industrial workers who are carrying vary- 
ing amounts of plutonium 239, uranium 238, and uranium 235 in their bodies; 
it is expected that others will pick up radioisotopes of thorium and other elements 
currently being utilized in the atomic energy industry. These will be studied by 
the controlled low level facility (whole body counter) and by whatever detailed 
radiochemical procedures are applicable to samples of tissues, expired air, and 
excretae. 

Data currently available clearly indicate that the biologic behavior of many of 
the above radioisotopes in animals differs from that in man and hence studies of 
this behavior in man will be expanded both opportunistically and by planned 
controlled experiment. The whole body counter is the key equipment used for 
such planned studies and the further development and use of this equipment is 
being supported wherever the talents and intents of a group of investigators 
warrant such an installation. A byproduct of such planned experiments is that 
over long periods will come the data, ratios, and factors correlating body burden 
with intake of activity in foods and water and/or with rates and absolute amounts 
of activity in the excretae. Such figures are needed to specify realistically the 
values for maximum permissible concentration and maximum permissible level 
published in the National Committee on Radiation Protection Handbook. 

Studies of the effects of irradiation of the nervous system are being expanded 
following claims by foreign radiobiologists that the nervous system functioned 
differently following very low doses of radiation. This has not been corroborated 
thus far but work will continue to obtain additional data on this very crucial 
question. Observations on the local effects of heavy particle irradiation from 
cosmic rays, the 900 MEV alpha accelerator, the B™ (n, alpha) L’ reaction will 
supplement and extend the studies using conventional irradiation. Additional 
research will be directed to the development of new methods for measuring the 
neurologic changes following irradiation since the conventional histologic and 
physiologic methods have not proven sufficiently sensitive to identify subtle 
changes. Such new techniques are expected to become available as a result 
of sophisticated neuropharmacological and electroencephalographic experiments 
how underway. Both central and peripheral nervous tissues will be investi- 
gated further for their probable reactions to irradiation. 

A major effort will continue to be directed toward understanding the sup- 
pression of tissue immunity induced by near-lethal doses of whole boiy radia- 
tion. This suppression of immunity has two concurrent effects: (a) It exag- 
verates the radiation syndrome by facilitating bacterial invasion followed by 
generalized infection and death; and (b) makes possible the acceptance of for- 
eign bone marrow cells which will find their way to the host’s depleted bone 
marrow and for a time at least be the source of working red and white blood 
cells. It is expected that the major work in these fields will center around 
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studies designed to: (a) identify the cell(s) involved in the host’s immune re- 
actions; (0b) define the mechanisms by which tissue antigens cause these cells 
to produce the several types of antibodies; (c) describe the nature of these pro- 
teins and the way they are carried about in the blood and tissue spaces; and (d) 
discover what type of cells are best tolerated by the irradiated recipient. 

Accidental near-lethal exposures of man fortunately have been too few to 
provide sufficient clinical material to carry out these experiments with the re 
sult that use will be made of every possible analogous clinical condition which 
will give some hope of learning how to deal with this potentially lethal hemato- 
logical defect produced by whole-body radiation. 

From these clinical studies should come data which combined with analogous 
data on animals will serve to complete the many gaps in our knowledge of the 
biological changes following potentially lethal doses of radiation. The Oak 
Ridge, Los Alamos, and Yugoslav accidents, although only a few persons were 
involved, have caused a major review of the biochemical and biophysical changes 
after whole body exposures with the result that a number of new ideas and leads 
will be explored to the fullest extent permitted by facilities and personnel. 
Hopefully the studies and analyses will permit the identification of more of 
the multitudinous chemical and physicochemical changes taking place in tissues, 
organs, cells and subcellular units relative to differeut doses of radiation. Pres- 
ent researches will be extended to clinical biochemical tests capable of evaluat- 
ing the biological seriousness of whole body radiation exposures in man. At 
the very least, it is anticipated that it will be possible to estimate absorbed rad 
dosage from neutron exposure from knowledge of the sodium 24 activation plus 
the spectral energy ranges of the neutron flux. 

‘he late or chronic effects of prior irradiation will continue to receive signi- 
ficant attention but because of the necessity of observing animals (and man) 
throughout their life spans, the overt progress of such studies appears slow. The 
results from experiments now in progress are expected to fill in more qualitative 
and perhaps some quantitative details of the recognized gross effects of significant 
amourts of whole body exposure, namely, carcinogenesis, leukemogenesis (cata- 
ract formation, nephrosclerosis, and accelerated aging with shortened life span. 
These aspects are being correlated with other studies on the aging process of 
populations such as the epidemiology of natural aging and the effects of varia- 
tions in normal radiation background. 

The experiments in progress include both total and fractional, single and 
repeated external exposures by gamma rays and neutrons, together with various 
doses and types of internal exposures as obtained by a variety of radioactive 
isotopes. The studies of the late effects of irradiation on the populations of 
Nagasaki and Hiroshima by the Atomic Bomb Casualty Commission is an ex- 
cellert prototype of the kind of long-term experiments required to investigate 
“chronic effects.” Wherever possible the animal experiments have been planned 
so ns to simulate situations which have occurred or may arise with respect to 
man. 

A new line of research made possible by recent advances in engineering and 
design is planned in which the key element is a pulse of radiation—fast neu- 
trons or 300 Kev X-rays—produced within one-millionth to one-thousandth of 
a second. Such brief pulses of radiation simulate the pulse from a weapon and 
since they can be varied at will to suit the design of the experiment are incom- 
parably superior to the pulses obtained from single-shot weapon tests or other 
radiation sources. Practically nothing is known of the biologic effects or 
effectiveness of a practically instantaneous pulse of pure electromagnetic and 
particle radiations and thus it cannot be predicted what the significance of the 
findings will be. At the very least, however, all current theories of the effects 
of ionizing radiation on animate and inanimate objects must be tested against 
the results secured when the same amount of radiant energy is delivered to the 
object within about one-millionth of the conventional time of experimental ex- 
posure. From the practical standpoint the dosimetry of brief pulses of radiation 
can now be studied and developed as well as the behavior of certain components 
such as transistors, radiotubes, and detector components under these conditions. 
This line of research is long overdue for intensive investigation, but up to now 
the physical radiation sources have not been available. 


(6) Biological research : 
Fiscal year 1959 $8, 072, 317 
Fiscal year 1960_- : : : Bs _. 9, 266, 000 
Fiscal year 1961 10, 684, 000 
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Much of the past research effort in this activity has been concerned with two 
very critical problems in radiobiology: (a) Improving the physical measurements 
of the dose absorbed from both external radiation and internally deposited 
radioisotopes ; and (0b) quantitatively determining the biological changes (such 
as mutations, tumor formation, cataract formation, death, ete.) which appear 
hours, days, weeks, months, or even years later. However, the accumulating 
knowledge from these studies has demonstrated that even in cases where there 
are good measurements of the dose neither the extent of the resulting biological 
change nor the exact time of its onset can be precisely predicted. This is of 
course not surprising because individual biological changes are undoubtedly 
initiated by different biochemical events. As this fact has become more obvious 
in recent years, an increasing effort has been directed toward more fundamental 
studies of the biophysical and biochemical effects of radiation. 

Krom past studies it is known that as much as one-million roentgens are re- 
quired to produce appreciable “inactivation” of a specific biochemical in either 
the dry state or in a solution containing a number of other bigchemicals—such 
as would be present in a cell. Yet, one-thousand roentgens or less may be ade- 
quate to kill a significant number of some organisms or individual cells. Numer- 
ous explanations of this thousandfold disparity have been advanced and are 
under investigation; for example 

(a) Radiation destroys certain critical cellular components of which 
there is only one-of-a-kind per cell; or 

(b) Radiation-produced disturbances in the delicately balanced cellular 
metabolism become amplified: or 

(¢) Radiation either produces poisonous products or else modifies the 
internal structure and cellular wall so as to allow essential compounds to 
leak out or poisonous compounds to get in: or 

(7) The mechanisms of energy interchange within biological systems is 
such that absorbed energy is funneled to critical sites. 

Work is in progress in all of these areas and a continuing expansion in each 
is necessary to provide a better understanding of the basic nature of radiation 
damage. Critical cellular components such as enzymes and nucleic acids have 
been purified and their response to radiation studied. A large increase in em- 
phasis will be placed upon investigations of how the radiosensitivity of in- 
dividual cell components varies depending upon whether they are irradiated 
inside the cell or completely isolated from it. 

Most radiobiological research has been concerned either with physical meas- 
urements of the absorption events which occur in the first 10 (one-millionth 
of a millionth) seconds or with determinations of biological effects which ap- 
pear quite some time after exposure. The problems which have evolved from 
these studies show the need for knowledge of the processes occurring in the in- 
between time range. As a result, much of the present effort, as well as that 
planned, is directed at studies of the cellular events which occur in the first few 
minutes or hours. However, the largest increase will occur in studies of those 
processes which occur in the even more restricted time region of 10°" (one-thou- 
sandth of a millionth) to 1 second after the absorption of energy. It is expected 
that knowledge of the mechanisms involved will permit an understanding of how 
cellular structures mediate the movement of energy absorbed from ionizing radia- 
tion from its point of initial absorption to critical sites within the cell. 

The genetic materials are critical cellular components which are fairly sus- 
ceptible to ionizing radiation. Major research emphasis in this area is the de- 
velopment of genetic data necessary to provide an accurate estimate of the 
radiation genetic hazard toman. The expression and elimination of detrimental 
mutations in human populations is not well understood and conflicting hypoth- 
eses of the genetic structure of populations presently exist. An expansion is 
planned for studies designed to trace the accumulation, manifestation and ulti- 
mate elimination of radiation induced mutations in populations. These can be 
carried out with suitable laboratory plant and animal species and, wherever 
feasible, homan populations will be surveyed. 

An effort will be made to improve our knowledge of the selection pressures that 
act on human populations and the effects of these pressures in determining the 
frequency or incidence of detrimental mutations. Some mutations may appear 
in direct proportion to the mutation rate while others may accumulate to levels 
far in excess of what could be attributed to spontaneous mutation alone since 
they may confer some selective advantage to the carrier. It appears possible 
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that a portion of the tangible genetic defects we see in man may behave in this 
manner. Continued support and expansion of studies of children of consanguin- 
eous marriage is vital for estimations of the mutation load normally present in 
man. 

Many mutations have a subtle detrimental effect ; for example, they may reduce 
growth rate, increase disease susceptibility, reduce reproductive performance or 
reduce the life expectancy. Existing programs, such as the Oak Ridge National 
Laboratory mouse genetics and the Iowa State University swine genetics pro- 
grams, require increased support in order to contribute to our understanding of 
these less tangible forms of genetic injury. 

The Oak Ridge mouse genetics studies have demonstrated that continuous 
radiation exposure at low intensities is significantly less mutagenic than ex- 
posures delivered acutely. This is extremely important for considerations of the 
effect of occupational and fallout radiation hazards and emphasized the need to 
better understand the chemical nature of genetic material and the manner in 
which radiation acts to change it. The lesser mutagenic effect of low intensity 
radiation provides new leads on the study to determine means of preventing or 
ameliorating genetic damage. 

Investigations of the variations in radiation induced and spontaneous mutation 
rates in different species, at different stages of development, and under different 
physiological conditions will be continued. Radiation exposure produces con- 
siderable damage to the chromosomes as well as to the genes they carry. 
Chromosome damage is probably ultimately responsible for most cell death in 
irradiated tissues and for most early-acting genetic lethality in embryos. Stud- 
ies on this aspect of radiation genetic damage will continue. 

Neither the genetic nor the somatic effects of radiation damage arising from 
ingested radioactive materials have been critically evaluated insofar as their 
respective contributions to the damage are concerned. This damage could arise 
from the radiation given off by the decaying nuclide or it could rise because 
of the breaking of a chemical bond upon the transmutation of the radioactive 
element during decay. Studies designed to evaluate these two mechanisms will 
be expanded, especially in comparing the relative effects of the radiation dam- 
age and the damage due to transmutation. These studies are particularly 
important since at least two common radioactive elements, carbon 14 and phos- 
phorus 32, are constituents of genetic material. 

Most of our knowledge to date concerning the biological effects of radiation 
has been developed from research on small laboratory animals. Experience 
gained from these studies will be applied with increasing emphasis to defining 
more clearly the pathological and physiological effects of radiation in larger 
domestic animals. Experimental data derived from larger animals can fre- 
quently be extrapolated directly to man because of closer similarities in body 
sizes, organ systems, and the voluminous data on breeding and performance 
records. Specific biological responses that require quantitating are hema- 
topoietic and gastro-intestinal injury, carcinogenesis, cataractogenesis, effects 
on endocrine and immune systems, effects on fertility, sterility and progeny, life 
shortening and decrement in physiological performance. 


(c) Biophysics research : 
Fiseal year 1959 
Fiscal year 1960 
Fiscal year 1961_ 


ae eal ar a : ‘ $415, 802 
aa ies recta Ne ats tia - 413, 000 


a 417. 000 


Radiological physics and dosimetry is the study of the effects of radiation 
on matter. The principal purpose of the research in this activity continues 
to be the development of techniques and methods for measuring radiation in 
order that interpretation of possible damaging effects of radiation on man can 
be made. The following projects in radiological physics will be supported: 
(1) The continuing study of the slowing down of electrons in metals: (2) cal- 
culation of neutron dose in various phantoms and estimation of neutron dose 
to tissue and neutron induced activation of blood sodium: (3) study of the 
attenuation of neutrons and gamma rays in connection with the Ichiban pro- 
gram: (4) electron capture and agitation experiments with particular em- 
phasis on energy and charge transfer in ion-molecule collisions: (5) measure- 
ment of stopping power of low energy (below 10 Kev.) electrons in very thin 
metal foils and in tissue-equivalent plastics: (6) studies of ultraviolet light 
output of irradiated materials: (7) measurement of cross sections for energy 
transfer to solid media from high-energy particle beam; (8) further studies and 
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development of neutron dosimetry techniques including 
studies. 


(d) Environmental sciences : 
a OO ce ee eg a a ee ee 
Piscal VOGr 1000 6a ee ee eet ere ee et ee 95, 000 
SRAM SG a cecil ea 735, 000 


A substantial expansion in studies of radiation effects using terrestrial and 
aquatie plant and animal populations is planned during fiscal year 1961. 

The construction of reactors, the past detonation of nuclear devices and the 
disposal of radioactive materials in areas away from human habitation has 
placed emphasis on the need for investigations concerning indirect effect of 
radiation on man. Radioactive byproducts of atomic operations intensify one 
factor in the environment and this in turn may alter others, notably those of a 
biological character, which in turn affect the total environment of man also 
the environments of plants and animals which produce food and raw materials 
essential to his living. Present studies will be expanded to develop data con- 
cerning (1) background radiation levels in uncontaminated areas; (2) ef- 
fects of prolonged low-level radiation on native populations of organisms and 

3) establishment of specific effects of various radiation doses on plants and 
animals that may serve to distinguish between the effects of radiation and of 
other somatic or genetic changes. 

Projects will be continued toward the establishment of background levels 
of radiation in sites proposed for reactors and other nuclear installations. Ob- 
servations will be increased of natural trends, periodicities and fluctuations of 
the biotic populations and environmental complexes in reserve areas of land- 
scapes characterized by grass, coniferous forest, deciduous forest, desert shrub 
and woodland. These areas will serve as points of reference for studies of 
possible contamination in the future. Populations of organisms exposed to 
radiation will be studied intensively at Rongelap Atoll and in other areas 
where past detonation studies may document the succession of organisms in 
areas that were exposed to considerable radiation. Cessation of testing has 
resulted in somewhat higher costs for the Rongelap studies because of the re- 
moval of support facilities that were formerly available. Studies of long-term 
effects of radiation on populations in aquatic and terrestrial environments, 
whether natural or man modified, will represent an increased effort. 


2. Combating radiation detrimental effects, $2,707,000 


(a) Medical research: 


BIHCO? WORE Stes sos oe eee $1. 050, 617 
Ba OI Rs ae ; _ 1,208, 000 
(ER CO ce 1,” RR a eg Sane eee ET . 33.600 


The nature of problems of combating the detrimental effects of ionizing 
radiation in living systems are largely determined by the amount and quality 
f the radiation. Laboratory animals have been protected from lethal doses 
of external gamma and neutron irradiation using the organic chemical com- 
pound ART (8,2 aminoethyisothiuronium Br-H Br) and several other similar 
compounds given immediately preceding radiation exposure. However, these 
compounds are less effective in rats and monkeys, because toxie effects of the 
drug cancel out the protective action: also there is a definite limit to the range 
of dosage where they exert a protective action. 

Until recently, it has not been possible to administer a protective dose of 
ABET (S,.2 aninoethyisothiuronium Br-H Br) to a dog. The toxic reactions have 
been decreased, however, by using different routes and methods of administra- 
tion; these techniques remain to be investigated in man. The search for new 
types of compounds will continue and all promising leads will be explored. 

Bone marrow transplantation has been shown to be extremely effective in pro- 
moting the recovery of mice from acute radiation injury. The first trials 
in dogs and monkeys were not encouraging. During the past year the develop- 
ment of more sophisticated techniques has unquestionably established suecess- 
ful bone marrow transplants in irradiated dogs. The success of the treatment 
in dogs demands continued investigation of methods of application te human 
subjects. A major line of study will be the possible utilization of fetal bone 
harrow for transplants. 

Que method of attacking this problem in humans is to attempt to treat 
leukemia by irradiating the entire body of the patient with the hope of destroy- 


0 




















































274 


ing the diseased marrow and then replacing it with healthy transfused mar- 
row. No permanently successful cures have been achieved. On the other 
hand, the patients with anemias who have not responded to conventional thera- 
py, have in many cases shown dramatic improvement following bone marrow 
infusions. These results remain to be confirmed by other investigations. 

Radiation has been employed in attempts to modify the rejection of trans- 
planted organs, for example, the kidney. Prior to this use of radiation, the 
only successful transplants in patients have been carried out with tissue ob- 
tained from an identical twin, but now the pretreatment of a patient by a large 
dose of gamma radiation delivered to the whole body, with supporting bone 
marrow therapy, is encouraging surgeons in their attempts to evolve a success- 
ful transplantation technique which overcomes the immune defenses of the human 
body. Studies to provide information in the immunological reactions of trans- 
planted marrow in the human host, the selection and processing of human mar- 
row, and the preservation and evaluation of frozen or otherwise preserved mar- 
row will receive increased support during fiscal year 1961. 

The other major source of damaging radiation to the human body, internal 
emitters, is of interest from the industrial standpoint. Accidental ingestion 
and inhalation of radioactive materials occurs in nuclear manufacturing and 
processing operations. Other radiation incidents may on occasions provide 
a hazard to the general population. Accurate and rapid estimation of the 
radioactivity retained by the body is necessary for proper treatment of the 
patient. Methods increasing the excretion of the ingested isotope have been 
worked out for several elements. However, no effective technique has been 
established for decreasing the body burden of many of the bone-seeking ele 
ments, such as strontium 90. Synthesis and testing of new chelating agents 
for this purpose will continue. It is expected that studies of the physiological 
and biochemical mechanisms controlling metabolism of mineral elements may 
subsequently lead to more useful methods of decontamination, and therefore 
warrant increased support. 

The delayed effects of sublethal doses of radiation as well as effects caused by 
long exposure to low levels of radiation have received increased attention during 
the past several years. Projects for the study of radiation mortality are being 
extended to determine whether treatment with antiradiation drugs or dietary 
factors, will modify or delay the appearance of the late effects, such as life 
shortening, carcinogenesis, and kidney damage. 

(b) Biological research : 
Fiscal year 1959... - Tee ir SE a 2 eee ee ee TeX et oe $1, 115. 067 
TEs Nears aR RES ia ne 1. 165. 000 
Re aes i SE ee 1, 396, 000 


Increasing evidence of the wide variations in the sensitivity of different 
organisms to radiation damage is accumulating. Thus, some organisms show 
an observable effect after receiving 0.1 roentgen of ionizing radiation whereas 
others can grow in the water used as a moderator in a reactor where they may 
receive as much as 1 million roentgens. Studies of the fundamental biochemical 
and biophysical mechanisms underlying this “tolerance” of radiation by some 
organisms may well lead to the discovery of substances which will offer protec- 
tion against radiation damage. It seems particularly important to investigate 
these phenonmena at all levels: i.e., at the subcellular, the cellular, and the 
organ system as well as at the level of the whole organism. Research in the 
following areas will be expanded in fiscal year 1961: 

(1) Little is known of the biochemical processes occurring during recovery 
from sublethal doses of radiation. Studies of this important area are expected 
to be of value in developing substances to accelerate recovery or to prevent 
damage from radiation. Investigations utilizing micro-organisms are particu- 
larly valuable as pilot studies of the biochemistry of radiation protection and 
recovery. For example, bacterial strains are known which are highly resistant 
to radiation apparently due to the intracellular accumulation of a sulfhydryl 
compound as a normal metabolic byproduct: conversely, some strains are ex- 
tremely sensitive apparently due to the hereditary absence of certain porphyrin- 
containing enzyme systems. 

(2) Expansion of studies on methods of removing or of preventing the uptake 
of internally ingested radionuclides is anticipated. In particular, studies con- 
cerned with factors which influence the absorption of strontium and cesium 
from the intestine either by complexing with them or in some other way prevent- 
ing their uptake will be initiated. 
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(8) Attempts will be made to determine more precisely the importance of 
damage to the genetic apparatus of somatic celis in causing cellular death or 


alteration in metabolism. Such studies are of importance in fully understanding 


the basic causes of radiation sickness and many of the chronic effects of radia- 
tion such a carcinogenesis, cataract formation, and life shortening. 

(4) Biological research on the immunclogical responses of irradiated animals 
and tissues will be expanded. Research is needed not only on the difficulties re- 
sulting from immunological responses encountered during bone marrow trans- 
plantation but also on the changes in immunity to other substances of biological 
importance resulting from radiation damage. New long-term projects will be 
initiated utilizing large domestic animals to study the radiotherapeutic value 
of bone marrow and other tissue extracts and related immunological factors. 
Some progress has already been reported in the use of autologous bone marrow 
transplantation in cattle and chemical radioprotectants have proved effective in 
small laboratory animals. Results of these studies may be directly applicable to 
man. 

(5) Continued efforts will be devoted to the development of radioprotective 
drugs that afford protection and also have a low toxicity. Important leads for 
synthesis of drugs in the future may come from studies on substances occurring 
naturally in the body that appear to counteract radiation damage. 

6) The repair of radiation-produced chromosomal damage is apparently de- 
pendent upon the availability of energy in the form of high energy phosphate 
compounds in the cell. Environmental and metabolic factors which increase 
the availability of these materials in the cell will be investigated. An increased 
emphasis will be placed upon determining the biochemical nature of the en- 
hancement of X-ray induced breakage of macromolecules and structures such 
as the chromosome by far red light and the reversal of this enhancement by red 
ligh These studies are expected to lead to a better understanding of the 
mechanisms involved in early stages of radiation damage. Work will be ex- 
panded on the mechanisms of recovery from the radiation-produced blocking 
f cell division, since such blocking may play an important role in the acute 
radiation syndrome in mammals. 


3. Beneficial applications of atomic energy, $12,010,000 


(a) Cancer research: 
Wiseal Sear 3000. ices ee we se iall ae heath $4, 029, 137 
Viseal year 19802... -..... de as siemens Sia Seaasctencs, “ey ebay MO 
I RN a se ennipienlenninuaiags tee 2 4, 657, 000 


The construction of previously planned facilities, including high energy ion 
accelerators for use in the cancer program has reached completion. Conse- 
quently, in fiscal year 1961 the operational level and the tempo of the research 
effort will increase slightly. 

The recently completed medical reactor at Brookhaven National Laboratory 
provides a tool which will have far-reaching effects on the treatment of certain 
malignant brain tumors, and research will be conducted to explore its potential 
usefulness in other types of malignancies. It is expected that the patient load 
of 48 beds will reach full capacity in fiscal year 1961. 

Other radiotherapeutic studies will be continued at the Oak Ridge Institute 
of Nuclear Studies with both cesium and cobalt units, and in addition the newly 
constructed irradiation facility for the total body irradiation of leukemias fol- 
lowed by bone marrow infusion will be functional. From such 4 study infor- 
mation will be gained not only pertaining to therapy of leukemia patients, but 
also to the problems associated with organ grafts, including skin. 

Additional radiotherapeutie research will center around the 70-Mev. syn- 
chrotron at the University of California Medical School in San Francisco. Here 
the effects of high energy X-rays in the treatment of selected tumors (lung, 
cervix, tongue, and bladder) are being studied in human patients. To date 
the number of patients treated is too small and the elapsed time too short to 
permit any final conclusion as to the place this tool is to take in the treatment 
of cancer. 

At the Argonne Cancer Research Hospital cancer patients will continue to 
receive deep therapy from both the 2-Mev. Van de Graaff and the 2,800-curie 
cobalt source. The recently completed 50-Mev. linear accelerator at Argonne 
Cancer Research Hospital represents a new approach to electron therapy in 
that one can vary the electron energy. The emergent beam in this particular 
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unit can be adjusted between 5 and 50 Mev. In addition to the variable energy, 
this unit is equipped with a magnetic deflecting and scanning unit which pro- 
vides variability in beam direction and treatment area required in practical 
radiation therapy. Patient treatment has begun on patients with head and 
neck tumors and will be extended to other types when the capabilities of the 
instrument are better understood. 

Irradiation of the pituitary gland, using the proton beam of the 14-inch 
eyclotron at the Lawrence Radiation Laboratory, will be continued in patients 
with advanced breast cancer. Though the application of this technique has 
limitations, results to date have been sufficiently encouraging to continue re- 
search efforts in this area. 

The development of various brachytherapy devices will continue in fiscal 
year 1961. Clinical and experimental work continues with the various soft 
X-ray emitting-type isotopes which have been found to be well suited as a 
means of delivering interstitial radiation for the treatment of malignancies, 
Among them palladium 103 has been used to treat several patients with ad- 
vanced tumors; yttrium 0 is still being used with success to destroy the 
hypophysis of patients who have metastatic carcinoma of the breast: and 
iodine 131 encased in polyethylene applications has been implanted in patients 
with inoperable carcinomas. 

Supporting these clinical applications will be studies directed toward the re- 
finement of techniques and instrumentation concerned with more precise de- 
tection and localization of tumor masses. The use of the positron-emitting 
isotopes (i.e., astitine 74, manganese 52, and copper 64) and also such gamma- 
emitting isotopes as iodine 131 will continue to be explored in brain tumors 
as well as other type malignancies, including metastatic growths. It is hoped 
that calcium 47 will be available by fiscal year 1961, and this isotope will have 
useful application in bone metastases. Further development of mobile and 
“area” scanning devices will be pursued. 

It is expected that the red blood cell stimulating substance, “erythropoietin,” 
will have been available by fiscal vear 1961, for clinical trials. This substance 
promises to be most effective in treating certain refractory anemias sometimes 
seen in cancer patients, for which there is no treatment other than transfusion 
at the present time. It also offers potential in the treatment of blood condi- 
tions wherein blood formation is suppressed, as in radiation sickness. 

Studies will continue on the effectiveness of triiodothyronine in potentiating 
the biological action of ionizing radiation. The use of triiodothyronine in con- 
junction with radiation in the control and ablation of various tumors has been 
found to be effective both in elinical patients and in experimental animals, al- 
though some toxicity has been noted in patients subjected to long treatment. 
Refinement of this technique will continue. 

Immunologie studies will receive continued emphasis in fiscal year 1961. Fur- 
ther estudy of the recently initiated attempt to treat cancer of the thyroid by 
an immunologic attack on the antigen in thyroglobulin will be made. In addi- 
tion, fundamental studies directed toward determining the earliest link in the 
chain of events leading to immunologic rejection of grafts of foreign tissues will 
be pursued. 

Rather extensive metabolic studies continue in both normal and cancer pa- 
tients, as well as in animals, following the administration of metabolically im- 
portant substances labeled with carbon 14. The excretion patterns are being 
followed to detect changes that occur in cancerous conditions, as well as follow- 
ing whole body radiation injury. 

Studies in both radiation and chemical carcinogenesis will continue with 
equal emphasis in fiscal year 1961. 


(b) Medical research: 
Fiscal year 1959 ae cota ea fe ; ‘ ; $2, 711, 528 
Fiscal year 1960_- oe. 2, 851, 000 
Fiscal year 1961_____- se : . 2. 074, 000 


Investigations of the use of radioactively labeled compounds in biochemical 
and biophysical studies of normal and disease processes in man and experi- 
mental animals will be continued and expanded. ‘Tritium, for example, is being 
used increasingly to determine the performance capacity and durability of 
various cellular and tissue components. Incorporation of this and other isotopes 
into compounds involved in cyclic metabolic chains, reveals problems of defici- 
encies, abnormal rates, and improper balances in complex biologie systems. 
The ability of cells to replicate critical components, their rates of cell division 
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under different conditions of disease, and their abilities to repair and regener- 
ate subsequent to damage of various kinds, are types of studies that will be 
emphasized. 

lixperiments designed to influence the course of disease by unique applications 
of radiation will be continued, especially in those situations where the disease 
presents a ready made opportunity for experimental study. Carbohydrate me- 
tabolism in the diabetic human and in experimental animals is an example. 
Such metabolism is closely related to protein and fat metabolism in various 
tissues and may be influenced or controlled by the nervous and endocrine sys- 
tems. Continuing analytical investigations will provide increasingly critical 
data, which in turn will enable more effective treatment of disease. 

Carbon 14 labeled fatty acids and colesterol have been administered to ani 
mals in the study of developing lipoid materials found in the arterial plaques 
associated with atherosclerosis. Furthermore, the physicochemical character 
ization of fatty macromoleucules have been studied in relation to other metab- 
olic diseases, including the chronic effects of radiation on lipoprotein metabol- 
ism. Results to date indicate that this work is very promising and will be 
expanded slightly in 1961. 

The utility and valne of fresh whole blood, blood platelet preparations, and 
lyophilized platelets for the treatment of blood diseases in which bleeding occurs 
hus been under investigation in relation to various clinical diseases for several 
years. Progress has been made and remaining potentialities appear significant. 
Studies in this area will be continued by using more advanced labeling tech 
niques for different kinds of cells. Such studies are expected to provide a more 
complete understanding of occurrences when different cell types are trans 
fused—that is, how they survive, function and multiply in relation to host cells. 
Carbon 14 labeling will be the basis for continuing research in metabolic dis- 
eases just as iron 59 labeling of hemoglobin has been and continues to be the 
foundation for studies of diseases that affect red blood formation. 

Tritium labeled “thymidine” also has been found especially valuable in studies 

the origin, function, migration, proliferative rate and survival of different 
types of blood cells, and also other cells. Additional research in fiscal vear 
INGL is expected to extend the application of these useful analytical procedures 
to a further understanding of basic biological processes. 


(¢) Biological research: 
Fiscal year 1959 ; $2, 95S, 414 
Fiscal vear 1960 3, 275. 000 
Fiscal year 1961_- >. 440. OOO 


Research in this activity is designed to exploit as fully as possible the bene 
ficial applications of rediation and radioactive isotopes in the fields of biology 
and agriculture. Rarioactive isotopes represent some of the most powerful 
tools developed by sicence for the study and elucidation of the incredibly com 
plex process and reactions upon which life is based. Isotope techniques permit 
a better understanding of many agricultural problems, and such an under 
Standing results in improving the nutritional status of the world’s population 

The recognized and vitally important role of the Atomie Energy Com 
mission in fundamental studies on the application of tracer and radiation tech 
niques in agriculture is resulting in valuable information for general applica- 
tion. Areas of research in which continued efforts are planned are farm animal 
hutrition and metabolism, invertebrate parasites of farm animals, insect bio- 
chemistry and physiology, and studies of the basic aspects of soil chemistry. 
Workers in plant physiology, biochemistry and genetics have rapidly adapted 
isotope techniques to their research. Such an application has not taken place 
in the field of plant pathology ; therefore some expansion of this area of research 
will be pursued. Studies on plant metabolism and radiation genetics will be 
expanded to include further work on tropical forms because of the necessity of 
increasing agricultural productivity in most of the areas where such plants 
are raised. Finally research will be continued on the physiological genetics 
of higher plants in order to develop more useful plant varieties; varieties that 
would, for example, discriminate better against fission products in the soil. 
Plants that would scavenge fission products selectively could be used to remove 
the excess radioactivity following heavy fallout. 

Considerably more information is required on the structure, synethesis, and 
control of synthesis of large molecules of biological importance, such as pro- 
teins and nucleic acids. It appears certain from recent experimental evidence 
that radiation-produced mutations do not become “fixed” immediately except 
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under rather specific conditions. Thus it appears that the “fixation” occurs 
only if the cell is actively growing and synthesizing protein and nucleic acids, 
The mechanisms of protein, ribonucleic acid and deoxyribonucleic acid bio- 
synthesis, a determination of their structures and functions and particularly the 
interrelations between them are essential to the understanding of radiation 
damage both from a genetic and a nongenetic standpoint. This program will be 
continued to permit an early understanding of the interrelationships of ribo- 
nucleic acid, deoxyribonucleic acid, and protein metabolism as they are related 
to gene mutation and other damages resulting from ionizing radiations. 

Studies on the basic mechanisms of energy absorption, conversion, storage, 
and transport in photosynthesis and other photochemical processes in biological 
and model systems provided information useful for the interpretation of the 
similar, but little understood processes involving ionizing radiation. Studies 
of the fundamental biochemistry and physiology of living material using radia- 
tion and radioactive tracer techniques are dependent upon a considerably better 
understanding of the chemistry and physiology of normal living cells and organ- 
isms which will establish in detail (@) the mechanisms of ioninzing radiation 
injury and (b) rational approaches to the prevention and alleviation of damage 
from ionizing radiation. These studies will be continued in fiscal year 1961, 

A program is being initiated to demonstrate the feasibility, acceptability, 
wholesomeness and safety of low level radiation processed foods to extend the 
shelf life of selected perishable foods. The AEC program will be concerned 
only with substerilizing levels of radiation (less than 1 million rads) and will 
not duplicate work by the Department of the Army. Preliminary work will 
include collection and analysis of applicable data and undertaking appropriate 
studies in food chemistry, microbiology, and wholesomeness. 


(dq) Environmental sciences: 
Wiecal year 1050... Se a $407, 350 
Fiscal year 1960___ : ; : iu 502, 000 


Fiscal year 1961__ __-_- ; ear : _. 509, 000 


During fiscal year 1961 ecological research in this activity will be further 
directed toward the development of appropriate techniques for studies of the 
dynamics of exchange of minerals in a growing community of plants and animals. 

Further determination will be made of the importance of iron, calcium, phos- 
phorus, zine, cesium, strontium, sulfur, and other elements in regulating the 
quantity of food produced in fresh water and in oceans and of the role of these 
elements in limiting such production. Information will be sought concerning 
the uptake of phosphorus 32 by various populations of organisms and the reten- 
tion time for this isotope. Further elaboration of the fate of various isotopes 
in water will be explored during this fiscal year. Research will be supported 
to develop various techniques of the utilization of radioactive elements to solve 
ecological problems such as the concentration of trace elements and their role 
in the life of various organisms. The dynamie of production in idle lands, in 
lakes of low productivity and in the oceans will be studied. Microclimatie 
studies will be continued to develop a better understanding of the limits of 
existence of local communities of biota. 

Certain field experiments to determine some basic facts such as rates of 
diffusion in standing water and the rates of flocculation and sedimentation of 
biologically important radiochemicals, will be performed during fiscal year 
1961. The migration patterns of a few economically important organisms will 
he studied by isotope tagging under controlled conditions. Some expansion of 
effort will be devoted to the development of techniques for using radioisotopes 
for tagging or for other methods of identifying individual organisms and popvw- 
lations in studies of ecosystems. 

The potential production of large quantities of algae, which may be given as 
food for yeast and which in turn may be eaten by man, will be under investiga- 
tion in some Inboratories using carbon 14 asa tool. Comparisons will be possible 
between quantities of organisms, their length of life and similar problems with 
carbon 14 techniques, which techniques are being studied for further refine 
ments. 


e. Distribution of radioisotopes under research support program: 
Fiscal year 1959__- ae : aa Soe 
Fiscal year 1960____________- hen ee 3 mene oo, ee 
Fiscal year 1961 330, 000 
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Fiscal year 1961 will be the sixth year of providing radioisotopes to research 
institutions for approved projects in the fields of medicine, biology, and agri- 
culture at an SO percent reduction from Atomie Energy Commission established 
prices. Three factors could normally be expected to increase the overall cost 
of the radioisotope research support program: (1) the introduction of new 
products, e.g. iodine 130, cadmium 109; (2) new participants in the program; 
and (3) increased purchase volume of certain isotopes. However, recent price 
reductions in the price of iodine 131 and carbon 14 will serve to offset the over- 
all increase. It is estimated that the increased participation and price savings 
will counterbalance, therefore no significant change in level of the program is 
anticipated during fiscal year 1960 and fiseal vear 1961. 


4. Biomedical problems in atomic energy operations, $14,398,000 

(a) Medical research: 
Pre (I a a re os eee . $2, 204, 591 
Fiscal year 1960__- Sa wa sisi centiinkeaiiseipihiediaae (age ee 
NE I a ee Sy 


Atomic energy operations are not only faced with hazards from external radia- 
tion sources but with numerous other potentially hazardous agents which may 
be deposited within the body and are therefore classified as internal radiation 
hazards. These cannot be dealt with by the expediency of shield construction 
but require prophylactic methods of inceptive hazard removal and actual removal 
from the body by chemical agents. Many of these hazards are associated with 
the mining, milling, and concentration operations encountered in the procure- 
ment of raw materials and ores and in the purification, fabrication, and reproc- 
essing operations found in the manufacture of nuclear weapons and fuels. 
Research must be expanded to evaluate these hazards, to set tolerance limits 
and to develop protective and/or corrective methods to control or neutralize 
hazards. This information is being disseminated to the Division of Licensing 
and Regulation, the Division of Reactor Development and to Atomie Fnergy 
Commission contractors as well as other interested Government and non-Govy- 
ernment organizations as rapidly as the research data become available. 

An expanded program of investigatien is planned for fiscal year 1961 relative 
to the potential hazards from fission product contamination resulting from 
reactor operations and a contaminating reactor accident. Not only are studies 
necessary on the hazards of radiotoxic elements connected with reactor opera- 
tions, but similar studies must likewise be made to determine the toxicity of 
many nonradioactive elements now coming into prominence as components of 
reactor development and construction. Elements which were no more than 
laboratory curiosities a few years ago are now being found to meet special 
requirements such as withstanding high temperatures and pressures in intense 
radiation fields for long periods of time without corrosion or other metallurgical 
damage. The acquisition of toxicity data must parallel the development on the 
technological effectiveness of the material. It is for these reasons that rsearch 
in the following areas will be expanded in fiscal 1961: 

(1) An extensive screening followed by indicated acute and chronic toxicity 
studies on such elements as promethium, scandium, niobium, and europium, to- 
gether with various alloys. 

(2) A systematie study of the inhalation toxicity of the rare earth elements, 
including cerium, lanthanum, neodymium, and praescdymium 

(8) A continuing study of the effect on the lungs and other organs of inhaled 
and nonradioactive particulates, particularly in relation to the possible pro- 
duction of lung cancer. 

(4) The establishment of several low-level counting facilities which will be 
Strategically located in areas of uranium mining and production operations. 
These are planned to be used for monitoring uranium workers as well as being 
available for the investigation of industrial medical problems in cooperation 
with State public health agencies and medical schools 

(5) A program designed to study the inhalation, retention, and metabolism 
of mixed fission products which may be released as the result of certain types 
of reactor failures, the operation of different types of airborne reactors and 
the composition of various types of SNAP projects, in collaboration with the 
Division of Reactor Development. 
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(6) Long-term followup studies of chronic beryllium and mercury exposure 


Cases. 


(b) Biological research: 


Fiscal year 1959__ ss ena ey Sete - $2, 224, 741 
Fiscal year 1960__- eyes a a 2, 542, 000 
Bascal year 1961_._....._..... a ith cok ek eciuecie nigh omiuseiGsese: | “ey ne ee 


Biological research in this category deals with fundamental reactions in plant 
and animal systems resulting from various fission products arising from atomic 
energy operations. These studies continue to assume great importance with 
reference to increasing development of reactor powered vehicles and installa- 
tions and consequent hazards of possible contamination of the environment 
with fission byproducts. Special emphasis will be directed toward studies con- 
cerning acute and chronic effects resulting from assimilation of fission products 
in soil and plant systems, and in animals resulting froin ingestion of fission 
products through the food chain. Controlled studies utilizing small animals will 
be continued at approximately present rates: however, the use of larger animals, 
especially farm animals, will be greatly expanded. The larger farm animals 
are important factors in the food chain for man. 

In addition to an expansion of studies concerning absorption, distribution, 
retention, and excretion of fission products in animals, attention will be di- 
rected toward studies employing chelating agents and other methods to alter 
absorption, distribution, and retention of radionuclides. Research concerning 
physical and chemical treatments of soils to reduce the availability of fission 
products to food crops and investigation of plants which might be utilized to 
reduce soil contamination will be continued. 


(c) Biophysics research: 


Fiscal year 1959 Z $1, 188, 147 


rascal year i900.............. Bee a en 1, 446, 000 
I RU aa din annienh Seanad . 1,816, 000 


The biophysics research program is concerned primarily with (1) health 
physics related to potential radiological hazards in and around plant and lab- 
oratory areas: (2) earth sciences as they relate to the disposal of radioactive 
wastes; and (3) dosimetric studies of maximum permissible body burdens and 
maximum permissible concentrations of radionuclides in air, water, or food. 
Studies of the physical, chemical, and biochemical behavior of radioactive sub- 
stances and toxic chemicals released to the environment by normal operations 
of Atomic Energy Commission installations will be continued. 

A problem of fundamental importance is to provide low-level chemical and 
radiological methods for the determination of radioisotopes in waste streams, 
materials of the environment and biological fluids. These data provide the 
bases for radiological protection. Analytical procedures for transuranium ele- 
ments in environmental materials will be studied for suitability for routine 
analyses. 

Additional studies will be directed toward the disposal of intermediate and low 
activity liquid and solid wastes, particularly at Oak Ridge and Hanford. Most 
fission products exist as cations in aqueous wastes and can therefore be removed 
from solution by soil materials through which they pass. Therefore, the physics 
and chemistry of soil disposal will be studied in order to take advantage of this 
eapacity for removing radioactive cations. 

Studies of maximum permissible body burdens and maximum permissible 
concentrations of radionuclides have been developed in conjunction with the 
Internal Dose Committee of the National and International Committees on 
Radiation Protection. These values are needed as guides for designing re- 
actors, processing radioactive materials, and other developments in the use 
of atomie energy. In addition, maximum permissible concentration values are 
needed for questions related to the general population such as effects of fallout, 
and discharge of radioactive effluents into the atmosphere and into water sys- 
tems. The program for fiscal year 1961 includes the following: (1) analysis 
of human tissue for certain elements using the methods of emission spectro- 
graphy and flame photometry, (2) analysis of human diets and excreta from 
metabolic balance studies, (3) collection and evaluation of biological and 
physical parameters useful in obtaining values of maximum permissible body 
burdens and maximum permissible concentrations of radionuclides, (4) obtain- 
ing data applicable to the determination of gonadal dose, and (5) studying the 
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gastrointestinal tract histologically and autoradiographically for damage, 
specially by alpha emitters. 

Special industrial hygiene and health physics surveys will continue to be 
performed by the health and safety laboratory. Emphasis will be placed on 
fuel element fabricating facilities, mill facilities, reactor sites, and large 
accelerators. These surveys will be supplemented by studies leading to stand- 
ards of controls and by development of adequate sampling, counting, and 
analytical procedures and equipment. 


(d) Environmental sciences: 
Fiscal year 1959 3 es . $3, 637, S97 
Fiscal year 1960 a Bisa Mesto tes actions is 5, T86, OOO 


WISGR! VORP TOG oi cecocen hk iis sieaeate cgnacirenivetacas, ig Rae 


The program of worldwide monitoring of the land, sea, and air will be 
expanded with more emphasis on (1) developing a balanced sampling network, 
utilizing improved techniques, for documentation of long-term changes and 
(2) cooperating with other Federal and State agencies in developing a more 
adequate capability for investigating local distribution and variations of en- 
vironmental radiation. The curtailment of Department of Defense upper atmos- 
pheric monitoring projects (Grab Bag and HASP) will result in an increase in 
cost to the Atomic Energy Commission for sample collection by balloon and 
aircraft. 

With the increase in the quantity and quality of monitoring data available, 
more intensive research studies will be supported on the dependence of world- 
wide distribution and isotopic composition of fallout on the latitude, altitude, 
yield, and nature of nuclear detonations. Research will be expanded on atmos- 
pheriec transport and scavenging processes, latitudinal banding of fallout, and 
“hot spots.” Further development and testing of sampling devices and analytical 
techniques will be undertaken in order to extend the geographical and altitude 
coverage and sensitivity of detection of radioactive contamination. Increasing 
use will be made of the scientific information developed in the monitoring 
program to estimate the environmental contamination which can be expected 
from nuclear powered space vehicles. 

Studies of meteorological conditions in the vicinity of major Atomic Energy 
Commission facilities, tracer studies of the dilution of stack effluents in the 
atmosphere, and basie studies of turbulent diffiusion will be continued at the 
same level as in fiscal year 1960. 

Research projects in ecology are expanding in number and in scope as the 
utilization of atomie energy increases, and as developments produce potential 
contaminants for the environment. The cooling of reactors and of nuclear proc- 
essing plants results in the release of small quantities of radioisotopes into the 
environment. A careful study of the organisms in the environment of nuclear 
facilities will be made to locate possible concentration of elements and to inter- 
pret the effects of any accidental release of radicactive materials. 

Many of the radioelements from fallout and other sources that appear on land 
and fresh water will dissolve in running water and join the 70 percent of the 
fallout isotopes that originally come down in the ocean. A substantial research 
program in the marine sciences will be supported in fiscal year 1961 to advance 
present knowledge of this contamination. The potential distribution of radio- 
activity from failure of propulsion units or accidents to nuclear submarines, 
nuclear airplanes, and nuclear missiles will also be studied. 

Investigations will continue of ocean currents and of the immediate and ulti- 
mate distribution of radioactivity by plants, animals, and sediments in the 
ocean. Background levels of radioactivity are being determined in order to 
provide baselines for studies of the effects of operations of nuclear ships and 
other devices on life in the sea. Since the oceans contain a substantial amount 
of radioactive potassium, radium, thorium and other radiochemicals, research on 
the relationship between normal and added radioactivity will continue to be 
supported. 

Studies will be continued of the capacity of the environment to accept radio- 
elements without adverse effect and of the factors that contribute to this accept- 
ance. Investigations will be expanded to assess the genetic and physiological 
effects of radiation from Atomic Energy Commission facilities and from the use 
of nuclear devices to relieve such cultural problems as power production and 
mass excavation of harbors and channels. An expanded program is needed in 
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order to meet special problems concerned with peacetime applications of nuclear 
devices. 

Studies will be expanded of the long-range effects of radiation on the environ- 
ment of Commission installations. Studies of special problems of toxicity of 
radiochemicals to various species of organisms will receive additional support 
at Hanford, Oak Ridge, and other sites. 


5. Dosimetry and instrumentation, $2,927,000 

(a) Dosimetry: 
Fiscal year 1959___._-_-_- aan . = $539, 915 
Fiscal year 1960_....____-_-_- pa hr a 22 Seat tae 622, 000 
Fiscal year 1961 38, 000 

(b) Instrumentation: 
I ces satel maaan nestles eke . 1, 653, 623 
Fiscal year 1960___- oe Sa e _ 1, 980, 000 
peeenl wear JUG... W208 ». 189, 000 


The control of nuclear radiation hazards and quantitative experimental bio- 
medical research are both dependent on the development of measurement systems 
and instrumental equipment. The program of dosimetry and instrumentation 
has a twofold approach directed to the implementation of both radiation control 
and radiation research in biology and medicine. These are: (1) Special appli- 
cation of existing techniques to the many varied radiation hazard situations and 
to research experiments, and (2) a basic study aimed toward the discovery of 
new fundamental techniques for detecting each of the significant forms of nu- 
clear radiations and development of these new techniques as useful instruments. 
The increased emphasis on biomedical research particularly as it relates to radi 
ation protection requires expansion of the development of instrumentation in the 
following areas in fiscal year 1961 : 

(1) Special problems in radiation protection arising from the varied opera- 
tional environments throughout the Commission's plants and laboratories require 
a slight expansion of instrument developments. Particular emphasis will be di- 
rected toward the development of radiation measurement techniques and equip- 
ment associated with the control of hazards arising from the new high energy ac- 
celerators in use or under construction. The application of transistor circuitry 
to radiation instrumenation is expected to improve reliability, serviceability, and 
operational life of the equipment. 

(2) Low level radiation detecting and counting equipment is becoming increas- 
ingly more important. The effort in this area will be directed in two phases 
(a) The measurement and evaluation of external radiation at the natural ter- 
restrial and cosmic ray backgrounds including quantitative measurement of the 
slight increases caused by fallout, and (b) the measurement of low level radio- 
activity in humans and foods, both natural and bomb yield. 

(3) Recent problems arising in biomedical research on the effects of alpha, 
beta, gamma, and neutron radiations, both individually and mixed, at the organ 
and cell levels require an expansion of dosimetric instrumentation. Specific em- 
phasis will be directed toward the development of instruments for measuring the 
energy transfer from the irradiating particles to the cells along their path in order 
to study the mechanism of cell damage. Instrumentation to delineate the rela- 
tive dose contribution in mixed gamma, slow and fast neutron fields, will con- 
tinue at an increased rate. 

(4) Further research will be directed to the development of instruments for 
clinical and research applications. This will include development of an im- 
proved medical scanning spectrometer for localizing radioactivity used in diag- 
nosiic and therapeutic techniques; also a continuing development on small in 
vivo detectors to pinpoint beta emitters used as diagnostic tracers. 

(5) A significant new area of research is that of instrumentations for obtain- 
ing images of nuclear tracks in scintillation detectors. The technique requires 
development of special high gain image intensifier electronic tubes in which an 
image at exceedingly minute light levels is amplified sufficiently to be seen or 
photographed. This technique will provide researchers with a capability ot 
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studying the behavior of single nuclear radiation tracks. Development of these 
tubes will continue at an accelerated rate. 

Vuclear energy civil effects program 
ea ea he a a cl i a yee as $1, 226, 566 


_....._ 1, 400, 000 
iiomieees — 1,035. 000 


Fiscal year 1959 
Fiscal year 1960 
Fiscal year 1961 


The civil effects program is designed to utilize unique facilities and com- 
petencies within AEC to obtain information and data needed to fulfill AEC’s 
respousibilities for protection of its operating personnel against effects of 
nuclear explosions and to make available information on atomic energy needed 
for overall national planning for nonmilitary defense. The suspension of tests 
has not decreased the need for these data which has followed and closely paral- 
leled the advances in weapons development. Emphasis is now being placed on 
obtaining information by conducting field experiments not requiring nuclear 
explosions, more extensive use of laboratory studies, and correlation of results 
with data from previous nuclear tests and Atomic Bomb Casualty Commission 
medical data on Japanese survivors of Hiroshima and Nagasaki. 

In fiscal year 1961, the program will emphasize continued aerial radiological 
monitoring survey of reactor and other AEC nuclear sites to obtain baseline 
radiation measurements and maintain readiness capability for rapid aerial radio- 
ogical survey of any areas where significant radiation may be released. Studies 
of fallout, decontamination, and shielding of existing structures, shelters, and 
topography using radiation sources to simulate fallout will continue, as will 
the AEC community civil defense project begun in Oak Ridge during 1959. 
Laboratory and field studies of prompt neutron and gamma radiation shielding 
from simulated weapons effects will be further correlated with medical and 
shielding data being developed in Japan by ABCC; this is related to the re- 
examination, evaluation, and correlation of data on blast and thermal effects 
from weapons tests, laboratory, and other field studies, with medical and radia- 
tion data associated with selected Japanese survivors. 

Further studies will be undertaken in the field and laboratory on acceptable 
biological criteria for shelter environment including studies of controlling blast, 
thermal, and radiation parameters. A modest capability will be maintained to 
undertake effects studies should weapons tests be resumed. Support of Divi- 
sion of Biology and Medicine research projects at Nevada test site will be con- 
tinued. Technical information for practical applications in defense against 
nuclear explosions and to maintain current technological evaluation of probable 
future overall developments in weapons and delivery systems as they bear on 
ivil effects problems of individual, group, and national survival will be pre- 
pared and disseminated. 

Equipment not included in construction projects, $2,188,000 

Effective conduct of biomedical research programs requires acquisition and 
replacement of equipment in Commission and university laboratories, totaling 
$2,188,000 in fiscal year 1961, an increase of $232,000 over fiscal year 1960. The 
necessity of measuring continuously decreasing levels of radiation and its effects 
at the cellular level at extremely short time intervals means that new technical 
developments for sensitive and elaborate electronic and other laboratory and 
shop equipment must be exploited. In addition to the normal requiremeuts for 
equipment, the following major items will be provided in fiscal year 1961: 

(a) A paramagnetic resonance spectrometer for the measurement of energy 
transfer in biological systems is planned for Argonne National Laboratory. 

(6) A plutonium counter will be provided for use in the total body counter at 
Hanford. 

(c) A machine for X-irradiation in the biological research program and nu- 
lear resonance equipment for the medical research program at Brookhaven 
National Laboratory will be provided. 

(7) A seanning microspectrophotometer and recording spectrophotometer 
re planned for Oak Ridge National Laboratory. 

(e) Several additional whole body counters will be piaced in laboratories con- 
ducting research of programmatic interest to the Commission. Additional re- 
Search in bioenergetics at offsite university laboratories will also result in in- 
creased equipment costs. 
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The following tabulation indicates the amounts estimated for equipment com- 
pared to the other operating costs at each major installation. 


Mr. Ravaur. What significant advances have been made in research 
on this program since last vear ¢ 


ADVANCE IN PROGRAM 


Dr. Dunnam. Yes. Generally, the programs have advanced very 
nicely. Specifically, you will recall that last year I told you that some 
of the genetic studies at Oak Ridge indicate .d that low-dose-rate radia- 
tion had a lesser genetic effect. than had been previously supposed. I 
am now happy to tell you that Dr. Muller, who is one of our country’s 
outstanding geneticists and who has been working with people at 
Brookhaven, has shown this also to be true in the fruitfly. ‘This means 
that it probably is a general phenomena, that the genetic effects of 
radiation in occupational types of exposure from fallout are probably 
less than had been thought. 

Mr. Ranaut. Is there any degree of less less, or whatever we want 
tocall it? 

Dr. Dunnam. By a factor of four, about one-fourth. There is 
some interesting work at Brookhaven on the rate of growth of cancer 
cells. We can now measure that using r adioisotopes to label certain 
of the substances which are incorporated in a cell. We have found 
that certain tumor cells grow much more slowly than had _ been 
thought. It had been thought that all tumor cells grew unusually 
rapidly. It turns out that this is not the case. It is not a helpful 
finding, in that it probably makes the problem of using chemicals to 
treat cancer, or even radiation, a more difficult one with the very slow 
growing tumors, because it is only in certain phases of the growth 
cycle that they are particularly sensitive to these agents, but it is 4 
very important observation. 

Mr. Ranaut. It was not known before ? 

Dr. Dunnam. That is correct. 

Mr. Ranaut. Can you report on anything else ? 

Dr. Dunnam. At the Argonne Cancer Hosiptal they are using & 
material very similar to thyroxin which seems to increase the sensi- 
tivity of tumors to radiation therapy. This should be a favorable thing 
in terms of treating cancer. 
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I could name a number of others, but maybe I had better stop at this 
point, sir. 

Mr. Rasavr. In your testimony you might enlarge on it a little 

Dr. DuniAm. Fine. 

Mr. Rapatcr. Please review the activity y increases making up the 
total 4 seeks parr yee 

Dr. Dunnam. I would say, first, that half of that roughly is plain 
cost of living. The costs a ire more to do sc ient if fic research bhi cnianieas 
fiseal vear than inthe past. 

The Cancer Society has estimated that it is roughly 6 percent in 
increased cost to do the same amount of research. You see, our total 
increase is 11 percent. 

Mr. Ranaur. Five percent of the total is for cost increase / 

Dr. Dunnam. Eleven percent is the increase we have asked for. 
About half of ths at issimply cost of living. 

Mr. Rapautr. What is the other half? 

Dr. cacti The other half is for several areas, probably the 
most important of which is the thing I mentioned last year, that we 
are intensifying our efforts to understand the transfer of energy 
between molecules in an effort to get at the more fundamental mecha- 
nisms of radiation effects. About a half million dollars goes for that. 

We are developing an increased- 

Mr. Ranaur. Are you meeting with any success in your studies ? 

Dr. Dunnam. This is just getting underway. We have been able 
to establish at the Florida State University a major project. The 
university is putting up a building and we are supporting research that 
will be going into that building. 

Also, we have made arrangements with the University of Minnesota 
for training people in this particular technique of approaching radio- 
biological problems. So the thing is moving. 

The swine irradiation project at Iowa State is just getting under- 
way, and will cost an extra $100,000 next year. Up until now the 
moneys have been spent largely for construction of facilities. 

The problem of inhalation of fission products is becoming a more 
important one. Some of the observations made on Mr. Kelly, the 
individual who died at Los Alamos 2 years ago, si 


: uggests that we 
need much more information here. We are increasing that effort to 
the extent of about $300,000. 

We also are increasing our effort in the marine sciences; that is the 
study of the uptake and movement of fission products and nuclear 
debris in lakes, rivers, and oceans. 

Mr. Ranavr. Do you mean the effect of disposal of wastes ? 

Dr. Dunnam. That is one reason. One reason for the work is the 
problem of disposing of low-level waste in the ocean. But perhaps the 
more important one is the fact that we are developing nuclear sub- 
marines and nuclear ships. There might be an accident some day. We 
have the SNAP devices which may come down in the ocean. We must 
know more about what happens if a large amount of fission products is 
released. 

Mr. Fiozere. We also have the problem of nuclear depth charges. 





FALLOUT STUDY 


Dr. DunuaAm. That is right. The other area is in the continuing 
fallout study program, about $900,000. Right now we are in a posi- 
tion to learn more than we ever learned in the past because there are 
ho import: int weapon test ac tivities cong on. 

Mr. Rawaut. Does that recitation take care of the total increase ? 

Dr. Dunnam. That takes care—no—that takes care of the real in- 
crease, Ves 5 as opposed to the cost -of-living factor. 

Mr. Rapavur. The cost of living is half of it? 

Dr. DunuAm. Yes. 

COOPERATION WITH HEW 


Mr. Rarsavr. Now, Dr. Dunhain, last vear we had ane discussion 
conce Stn the le Cooper: ition between the De ‘parm ent of Health, Eduea- 
tion, and Welfare and the AEC on matters involving public health. 
What further has been done in that respect ? 

Dr. Dunnam. We continue to cooperate with them. Last fall we 
entered into a jol nt project with the Department of Agriculture and 
the HE W , the removal of strontium 90 from n ‘uk, using the De- 
partment of Agriculture’s pilot milk plants. We have been Jon tly 
supporting studies on the uptake of strontium 90 in human Ben es. We 
have worked very closely with them in the developme nt of thei bu idget 
for 1961. Dr. Weber and 1 sat down and spent quite a little time 
going over our budgets to assure that there would be no overlap or 
duplication, that we would work jointly. 

Mr. Rasavut. Did you get involved in the cranberry situation ? 

Dr. Dunus™. No, sir, thank you. I sympathize with the people 
who did becaus: it is somewhat the same problem that we have with 
radiation. 

Mr. Ranaut. The environmental sciences program as shown on page 
196 has been increased from a 637,145 in 1958 to $7,020,000 in 1961. 
This program has to do with checking contamination in the atmos- 
phere. How can this ca be so increasingly important or neces- 
sary with the discontinuance of atmosphere testing programs ? 


PROGRAM OF ENVIRONMENTAL SCIENCES 


Dr. Dunnam. First, this program is not solely concerned with 
checking the contamination of the atmosphere. This program of en- 
vironmental sciences includes the study of the movement of fission 
products, radioactive contaminants in the air, in the soil and into the 
food chain. It isa very broad program. It also includes as a part of 
that, peaceful uses of nuclear energy, that is studies in the field of radio 
ec ology. 

Mr. Razavur. How much have you spent up to date ? 

Dr. Durnam. Well, at the end of this fiscal year we will have spent 
practically our entire allotment of $49 million. 

Mr. Rapavr. You are talking about the whole program ? 

Dr. Dunnam. Yes; including this figure in the environmental 
science. 
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Mr. Rapavut. This figure has increased from $1.6 million in 1958 to 
about $5.8 million this year. How much have you spent on this item 
for this year ¢ 

Dr. Dunnam. We have spent a little over $5 million so far. 

Mr. Rapautr. From 1958 this figure has gone up from $1,637,000 
plus to the request for 1961 of $7.2 million. 

Dr. Dunnam. That is correct. 

Mr. Ranaut. Have you enlarged the program / 

Dr. Dunuam. Yes. We have — it very greatly. The pro- 
gram was started in about 1956 or 1957. It also includes the expanded 
fallout studies program which was ssentie expanded in the last couple 
of years. 

Mr. Ranaut. It does more than I thought it did when I questioned 
about the contamination of the atmosphere. 

Dr. DunuAm. That is correct. 

Mr. Rapaut. It goes even down to food; is that correct ? 

Dr. DunuAm. That is correct. 

Mr. Razavur. Are there any questions on this biology and medicine 
program, $54.2 million ? 

Mr. JensEeN. Dr. Dunham, what would you say is the most important 
finding of your branch of the Atomic Energy Commission up to date 
in the field of finding the causes and cure of cancer and other human 
dread diseases ? 


USE OF LARGE CYCLOTRON FOR BLOODLESS SURGERY 


Dr. Dunuam. During the past year—I will not repeat what Dr. 
eeanae. said—this is an extremely important development, using 
the large cyclotron for bloodless surgery. I mentioned before you 
came in that we have found some things about the rate of growth 
of tumor cells which are of extreme importance in terms of treat- 
ment. ‘They probably are not favorable and they explain some of 
the treatment failures. Tumor cells do not grow as fast as had been 
previously thought. At the University of Rochester they have been 
developing an antibody type of material which is loaded ‘with radio- 
iodine, and which is introduced into rats with a certain type of cancer; 
they can cure about two-thirds of those rats, and destroy the cancer. 

Mr. Jensen. In what stage ? 

Dr. Dunnam. A well-established tumor. They are just beginning 
to try it out on patients at the Strong Memorial Hospital. 


RELATIONSHIP OF CANCER AND TUMOR 


Mr. Jensen. You speak of cancer and you speak of tumor. Will 
you explain the relationship, if any, between tumor and cancer? 

Dr. DuNnuAm. Tumor is a much broader word, sir. Any swelling 
or enlargement is a tumor. A bump on the head produces a tumor. 
I should hot use that word, because I am talking specifically about 
cancer, 

Mr. Jensen. Could that develop into cancer ? 

Dr. Duniam. It is very rare that a thing of that sort will develop 
Into cancer. 
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Mr. Jensen. But a tumor can develop into cancerous condition? 

Dr. Dunnam. That is correct. Many a cancer begins with what 
appears to be a perfectly benign tumor, After a number of vears 
they go, as we say, mi alignant, begin to grow wildly. 

Mr. Jensen. While in the tumor stage your treatment is more 
effective than when it gets into the cancer stage ? 

Dr. Dunuam. When it is a discrete tumor, with a capsule around 
it, Which is the case with benign tumors, it can be treated a number of 
ways. It can be treated with radiation or a surgeon can go in and cut 
it out simply and neatly with a knife. When it begins to spread is 
when the problem arises. 

Mr. Jensen. At what stage of the cancerous condition does the ra- 
dioactive isotope treatment have no effect or little effect, as a cure or 
arresting the cancerous condition ¢ 

Dr. Dunnam. Unless we are using radioisotopes as radio cobalt in 
place of an X-ray machine to treat cancer, the value of using isotopes 
is direc ly proportional to how much of that isotope you can get into 
the tumor. Now, in general the more a tumor cell behaves like a 
normal thyroid cell, with the result that a thyroid cancer can still take 
up radioactive iodine in the same way as a normal bit of thyroid 
tissue, then large quantities of radioiodine are taken up and — 
is how occasionally a case of thyroid cancer is cured. There are a 
number of efforts being made now to try to make the tumor cell holed 
more like the normal cell from which it sprang so that it will behave 
this way. That is another indirect approach to improving treatment 
of cancer. 

Mr. Jensen. After the location of a cancerous tissue is discovered, 
then you attack that cancerous area by your radioactive ray. Then 
what takes place? The ray then destroys the germ which creates the 
cancer ¢ 

Dr. Dunnam. That destroys the cancer cell. The trick is to destroy 
the cancer cells without destroying normal tissue which is surrounding 
that cell. 

Mr. Jensen. Your radioactive ray dissolves the cancer cell to noth- 
ing, to zero? 

Dr. Dunnam. It just plain kills it as if you hit it with a hammer 

Mr. Jensen. Then you can eliminate the cancerous condition if it is 
not in the last stages where that ray from your isotope has no effect on 
the diseased area? 

Dr. Dunnam. Well, it is relative to the effect on the normal area. 
The difference is not great enough so that you can no longer give the 

radiation without doing more damage than the patient can stand. 

Mr. Jensen. Now, Dr. Lawrence explained to me when I was at the 
laboratory in Berkeley that at that time they had treated 132 patients 
in all different stages of cancer. They had arrested the cancer in a 
number of cases to the end that the people are now again quite active. 

Dr. Dunnam. Yes. 

Mr. Jensen. In fact, I saw that Mrs. Davis, 72 years old, and she 
is getting along fine. The doctor said she was. Of course, your treat- 
ment, as I understand it. has harmed no one. Is that correct? 

Dr. Dunnam. That is correct. We do not treat the cancer directly. 
What you do is destroy the pituitary gland. It isa bloodless form of 
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surgery. This treatment has been done with surgery previously but 
it isa dange rous operation. It is an operation which takes place right 
near where the optic nerves are, and occasionally blindness may result. 
They have had no blindness in their patients. 

Mr. Jensen. And they have arrested a blindness condition that was 
heing aggravated by this treatment. They have stopped the blindness 
from becoming more severe. 

Dr. DuNHAM. Yes. 

Mr. Jensen. I hope and pray that the time will come, and soon, 
when this treatment will be more effective than it is today, and I 
believe that time is not far away. I have become thoroughly con- 
vinced after I visited the laboratory at Berkeley and talked to Dr. 
Lawrence and that wonderful staff which he has. They are the most 
dedicated people I have ever known, they live that day in and day 
out. Mrs. Davis walked down those steps as spry as a cricket, 72 
years old. She said, “I am supposed to be dead. Look at me now.” 
] just don’t have the words of — that would be appropriate or 
suflicient to express my feelings about Dr. Lawrence and the work that 
he and his staff does. I just hope you will continue with this great 
humanitarian effort and that it won’t be long until we have licked it, 
along with the great. scientists in medicine and surgery all over the 
world, that are ‘working in complete harmony with you, giving you 
all the knowledge that “they have, and you are giving them all the 
knowledge that you have. 

Dr. Dunnam. Absolutely. 

Mr. Jensen. Thank you, Doctor. 

Mr. Ranacr. The gentleman from New York. 

Mr. Prrion. Doctor, X-rays have been used for cancer for a great 
many years, is that right ? 

Dr. Dunnam. Yes. 

Mr. Pruuion. And the X-ray effect is a good deal like the radium 
effect. 

Dr. Duntram. It is pretty much the same. 

Mr. Priuion. As the type of work you are doing here and investi- 
gating, is that correct ? 

Dr. Dennam. That is correct. 

Mr. Prniion. Radium and X-rays were used a long, long time before 
the Atomic Energy Commission was ever established, is that right ? 

Dr. Dunrram. That is right. 

Mr. Prution. And many hospitals that have treated tens of thou- 
sands of patients with r: adium needles and X-rays and so forth have 
found that this is not a very hopeful avenue for a cure of cancer. Is 
that correct ? 

Dr. Duntram. It is probably not the ultimate answer to cance: 
treatment. 

Mr. Pititon. It is not successful as an ordinary cure for cancer, is 
it? 

Dr. Dunnam. That is correct 

Mr. Prrxiox. Once cancer begins to spread in the body a radium 
needle or any of your various types of things you are studying here are 
not a cure, are they / 
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USE OF ISOTOPES IN CANCER THERAPY 


Dr. Dunnam. This is not quite the case. In fact, this is where iso- 
topes are helpful because you can, to a certain extent, direct an iso- 
tope toward the tumor in a way that you are unable to do with an 
X-ray beam without involving a lot of normal tissue. That is how 
we treat cancer of the thyroid with radioiodine. The cancer picks up 
the iodine, the rest of the cells don’t pick it up at all. The group at 
Brookhaven are particularly interested in this field that they call 
electroradiation, steering a radioisotope to a particular cell type. ‘This 
I think has a great deal of hope. 

Mr. Pinion. You say that has been successful in some cases ? 

Dr. Dunnam. In a small way to date, but I think there is a lot more 
progress that can be made in that direction. 

Mr. Pitiion. Is that the major development that we have had that 
has a practical application in all the sums that we have appropriated 
here and all the studies that have been made under the direction of 
the Atomic Energy Commission ? 


EFFECTS OF RADIATION 


Dr. Dunnam. No: I would not say that, sir. Our broader program, 
which is to define and to alter the effects of radiation on normal people, 
and which includes the problem of radiation hazards in industry and 
the like, is where our main effort is and this is where we are making 
progress each year. 

Mr. Pittion. Now, exactly what have we applied to industry that 
we have learned from all our studies? Exactly to what practical 
application have we put any of this knoweldge in any plant ? 

Dr. Dunnam. These particular observations would be applicable 
all plants or all activities dealing with radiation. What we are trying 
to do is to determine whether there is any effect from exposures to 
radiation low dose rates, not like an atomic bomb or an X-ray machine, 
but the kind people get when they work in the industry. The more 
we look at these low dose rates, the less the effect seems to be. This is 
a very encouraging thing and will permit us to place the radiation 
standards on a much firmer basis. 

Mr. Piti1on. How many people in the whole country work in an 
area where they are exposed to any great extent to these things we 
are trying to avoid ? 

Dr. Dunnam. There are thousands of X-ray machines in doctors’ 
offices. Each one of those exposes people to it. Not the patients. I 
am talking about the people who run the machines. In the atomic 
energy industry, I don’t recall the exact figure. it is either 50,000 or 
60,000 who are working with radiation every day. 

Mr. Prion. I know, but I have not read of many technicians dying 
from overexposure to X-rays and T have read of no unusual precau- 
tions other than they find themselves that would eut down terrifically 
the death rate or the lifespan of doctors or technicians who work 
with X-rays. I don’t consider that a problem worth millions of dol- 
lars for continuous studies. 

Dr. Dunnam. That is correct. 
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Mr. Puzrion. What I am trying to get at is some concrete avenue, 
something that is especially practical that we can benefit humankind 
by reason of the funds that we are pouring into this program. 


AGRICULTURAL APPLICATIONS 


Dr. Dunnam. Well, maybe we can skip over to some of the agricul- 
tural applications. I am not talking about wheat. I am talking 
about something like peaches, where the Brookhaven people, in con- 
junction with an agr paleo al experiment station, have developed a 
freestone-peach variety that fruits a week or two ahead of the normal. 
They are developing one that fruits a couple of weeks later. That 
extends the peach market over a longer period of time. 

Mr. Pruuion. I have grown them early and late, as late as October 
and as early as June and July, and I can’t see the value of spending 
hundreds of millions of dollars for that sort of thing. I conclude 
right there, Mr. Chairman. I got that off my chest. 

Mr. Jensen. Let mesay this. Iam quite sure, Mr. Pillion, if you had 
been with me at that laboratory at Berkeley, of which Dr. John Law- 
rence is the head, and had seen all of the equipment that is necessary to 
create these isotopes that are used in medicine and seen the results like 
IT saw, with only one person, and questioned Dr. Lawrence at length 
like T did about the things that he is doing, I just believe that you 
would see this thing in the same light that I see it. 

As you know, as everybody knows, I am not one to spend people’s 
money recklessly, but I made myself a promise long ago that I would 
not economize on anything that was needed to relieve human suffering. 
This falls right in the middle of that category. I certainly feel that 
while a million dollars is a lot of money, comp: ied to other items in the 
bill for which we have appropriated money, it is a drop in the bucket. 
I believe progress has been made and greater progress will be made 
by the Atomic Energy Commission officials in charge of the program. 

Mr. Prrzz0nx. Will the gentleman yield? I certainly agree with the 
gentleman’s statement as to his anxiety to relieve human suffering. 
However, I believe there are limitations to some of these studies. In 
fact, I think it has become a slogan in this country, all you have to do 
is take any project. and put the label of rese: arch on it and you are 
not permitted to open up the can or bottle because it says research on 
it. I think like any other endeavor, it should be looked at carefully to 
see that it has a practical application along with some theoretical 
knowledge that might be applied at a later date, and that there are 
some limitations to it and there are costs to it and there are values 
to be derived or not to be derived. I a that this committee is within 
Its province, properly so, to look at it and evaluate it to determine 
whether that is the right pl: 1c ene 72 our money or not. 

Thank you, Mr. Jensen. 

Dr. Dunnam. Could the general manager say a word ? 

Mr. Ranaut. Yes. 


BIOLOGIC EFFECT OF RADIATION 


General Lurpeckr. We have spoken with respect to this program 
primarily with application to disease. I think equally important here 
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and practical is the matter of determining the biologic etfect of radia- 
tion in an environment in which mankind works. This is really the key 
to the extent to which we will be able to apply atomic energy in an 
atoms for peace program. A ve ry major portion of the etfort that 
woes into it ina practical matter is reflected in the location of nuclear 
reactors for production of power, the extent of shielding, how much 
radioactivity ean be allowed to vel into the atmosphere or into the 
water or into the environment in which we live. I think money wise 
this is the major part of the program and as a practical matter it is 
essential that we get this knowledge. 

Mr. Frorrre. Mr. Chairman, could T point out to Mr. Pillion too 
that while I agree with him that research should not be a sacred cow, 
that is immune to seru inv, one of the be nelits of the medical program 
has been the remarkably low casualty records, remarkably high safety 
records that this industry has enjoyed in its relatively short life, it is 
true, but nevertheless it is pretty spectacular. 

Mr. R ABAUT. Please insert ad vear comparison ot the amount avail- 
able and actual cost. 

(The information follows:) 


Biology and medicine progran Comparison of amount available with actual cost 


er pervence 


[In millions of dollars] 


Amount Actual Difference 
Operatin 
Fiscal vear 1955 $27.0 $27.1 $0.1 
Fiseal ve 1O5¢ 97.0 OR, (0) 1.0 
Fiscal year 1957 ‘ 31.5 32. 5 1.0 
Fi vear 1958_- : : 36. 0 35.3 —.7 
Fiscal year 1959 13.0 12.0 —1,0 


TRAINING, EptcaATrion, AND INFORMATION 


Mr. Ranaut. Now, we will take up training, education, and infor- 
mation. $14.2 million is requested. We will insert pages 203 to 229. 
(The justification is as follows :) 
TRAINING, EDUCATION, AND INFORMATION—OPERATING Costs 


Program statement 





I re I I aie cepa $14, 200, 000 
I TOO i thw wane 13, 500, 000 
I aiiss cacctasa te 700, 000 


The training, education, and information program is designed to broaden 
the base of nuclear knowledge and technology at home and abroad. Program 
efforts are directed toward the provision of assistance to colleges and uni- 
versities in establishing nuclear curriculums; the operation, through contract, 
of schools and the conduct of specialized courses; the offering of graduate 
fellowships in the nuclear energy field; providing special assistance to States 
for training in radiation control; the presentation of international conferences, 
studies, and exhibits; and the organization and dissemination of technical 
information. 

Stimulated to a large extent through assistance provided by the Commission, 
the capability of American colleges and universities to provide fundamental 
nuclear energy curriculums has shown continued improvement. Reflecting this 
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trend, emphasis in Commission-operated schools and courses has shifted from 
a basic nuclear curriculum, toward more advanced types of courses utilizing 
the special facilities of the Commission to provide special training opportunities 
to qualified participants. Transition to a more advanced curriculum at the 
Argonne International Institute as well as the offering of specialized courses 
at Shippingport, the Oak Ridge National Laboratory, and the New York Health 
and Safety Laboratory attest to the changing emphasis of Conimission activity 
in this area. 

The program of assistance to regular academic institutions through financial 
grants for the purchase of training equipment, the provision of materiais and 
teaching aids for use in classrooms, and the provision of special training op- 
portunities for qualified faculty will be continued in an effort to meet the long- 
range needs of the atomic era by providing a foundation for increasing the 
numbers of technical manpower adequately prepared in the field of fundamental 
nuclear energy technology. 

Public Law 86-873, amending the Atomie Energy Act of 1954, and approved 
on September 23, 1959, provides for cooperation with States and has as one of 
its purposes “to establish procedures and criteria for discontinuance of certain 
of the Commission’s regulatory responsibilities with respect to byproduct, 
source, and special nuclear materials, and assumption thereof by the States.” 
Section 274(i) of the act authorizes the Commission to provide training to em- 
ployees of any State or political subdivision thereof as a means of assisting the 
States to assume the regulatory responsibilities in these areas now assigned to 
the Commission. In assisting the States to take over this responsibility, the 
Commission will provide both administrative and technical training, through 
formal courses as well as on-the-job training. The program will be directed 
toward familiarizing State personnel with the day-to-day operations and prob- 
lems handled by the Commission’s Divisions of Licensing and Regulation, and 
Inspection, and will provide experience for these trainees under actual working 
conditions. The early assumption by the States of the regulatory and inspection 
functions from the Federal Government will depend in large measure on the 
availability of this training. 

The increasing importance of atoms-for-peace activities as an integral part of 
U.S. foreign policy places a continuing responsibility on the Commission to pro- 
vide special nuclear training opportunities for foreign nationals and to provide 
advisory and consultant services to regional groups of countries such as the 
Organization for European Economie Cooperation, ete. In addition, programs 
involving support of nuclear topical conferences and the presentation of oversea 
nuclear energy exhibits are being continued. 

In carrying out its responsibilities for the dissemination of scientific and 
technical information, the Commission provides a nuclear science information 
service; prepares books, technical reviews, and information releases; translates 
foreign language scientific materials; produces and purchases audiovisual and 
pictorial materials ; and carries on a domestic exhibits program. 


Summary of estimates by category 








Actual | Estimate | Estimate 
fiscal year fiscal year fiscal year 
1959 1960 1961 
| j 
1, Training and education in reactor technology ss Z $3, 413, 566 $3, 775, 000 $4, 000, 000 
2. Training and education in radiobiology and the life sciences 2, 316, 394 | 3, 150, 000 | 3, 300, 000 
3. Training and education of foreign nationals in nuclear sci- | | | 
ence and technology | 1,416,817 | 2,103,000 } 2, 200, 000 
4. Training assistance to States in radiation control_ _ 0 0 | 300, 000 
5. Information services . 2, 922,019 3,197,000 | 3, 400, 000 
§. International conferences, exhibits, and studies__ . | 2, 965, 097 1, 275, 000 | 1,000, 000 
Total training, education, and information program _- 13, 033, 893 13, 500, 000 | 14, 200, 000 
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JUSTIFICATION OF CATEGORIES 


1. Training and education in reactor technology, $4,000,000 


The primary purpose of this program is to assist colleges and universities to 
develop undergraduate and graduate level teaching capabilities in nuclear 
science and engineering in order to meet the estimated needs of all related 
segments of the atomic industry. This purpose is accomplished through a 
three-pronged approach: Providing equipment and materials assistance to the 
schools for their laboratories, providing training opportunities to faculty mem 
bers, and assuring a reasonable number of top-quality students through graduate 
fellowships. In addition, current manpower needs are satisfied through support 
of the AEC schools and short courses in highly specialized areas of nuclear 
technology. 


Funds requested for fiscal year 1961 will continue programs in nuclear 


science and engineering for increasing the supply of technical manpower required. 


Summary of estimates by activit 


rraining and educ on j ctor technology 
Operating ol schools and juct of cours 
Fellowships 
c) A nce 


ad) Other t 


20, 000 


1 OOF 
t 


3. 150. 0M 


100. 000 
e) Equipment not ) 


cation in reactor technolog 


4, 000, 000 


Ce | a ae ea eee 


The following is a summary of the items in this activity: 


1. Oak Ridge School of Reactor Tec! \ 
Shippingport program for 1 tor supervisors $120, 00 


120. OO 


Oak Ridge School of Reactor Technology (ORSORT) : 
Fiscal year 1959___._____- ass ee Se ape eceatts 
Fiscal year 1960___- ein : Sakae ; 0 
Fiseal year 1961__ ‘ 5 ; ee 0 


The Oak Ridge School of Reactor Technology, established as an interim 
measure to fill AEC and industry training needs at a time when universities had 
no offering in the nuclear field, fulfilled its primary function, and support of 
this activity was terminated in fiscal year 1959. 


Fiscal year 1959 operating eosts 
for the ORSORT school were $65,297. 


Shippingport program for reactor supervisors : 
Fiscal year 1959 ee ey aaa 7 $95, 655 
neecnl year 2000.....<........ ; 2 ees eee 
Fiscal year 1961 =x ; oe ; __ 120, 000 


As the program for AEC, other agencies und privately supported power reactors 
continues to expand, there is increased need for training personnel to operate 
nuclear power reactors. The AEC, in recognition of its obligation to help meet 
this need, established a training program at Shippingport in fiscal year 1959 for 
supervisory personnel of those companies having firm commitments to design 
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and operate power reactors. This course provides practical training in the 
operation and maintenance of a large nuclear power station. Three 4-month 
courses with approximately 20 students per course will be offered in fiscal year 
1961. A tuition charge of $2,000 per student has been established. The esti- 
mated student load, costs, and revenues for Shippingport are as follows: 


Estimate 
fiscal year 
1961 
Number of students _. on . es = | 19 | 50 | wo 
Operating cost__.__- laos oe ae cls * $45, 655 $100, 000 $120, 000 
Revenues. a a a 4 $38, 000 $100, 000 $120, 000 


The increase of $20,000 is required to train the additional student load in fiscal 
year 1961. 


(b) Fellowships : 
Fiscal year 1959_____-_ ss i ___. $426, 028 
Fiscal year 1960 been gs Sein he ; ' ; _ 550, 000 
Fiscal year 1961_____- 5: ph __ 630, 000 


The AEC special fellowship program in nuclear science and engineering pro- 
vides for approximately 150 fellowships for graduate study leading to advanced 
degrees. This program has a twofold purpose: to help maintain U.S. scientific 
leadership by encouraging many of the best scientific and engineering minds to 
pursue graduate work in nuclear science and engineering, and to encourage uni- 
versities in strengthening their academic work in nuclear areas by providing 
highly qualified students and, in general, stimulating demand for nuclear cur- 
ricula. The increase in fiscal year 1961 represents a change from paying actual 
tuition charges to paying a flat uniform grant of $1,800 per student to the fellow- 
ship university in line with NSF and HEW practice. 


(c) Assistance to schools: 
RSC DORN SD ee he =a _ $2, 754, 854 


BARCHIO WORT RRR iss eed es ees siptiSeas 2, 025, 000 


RMSE CRUE Ro ee _. 3, 150, 000 


The AEC maintains a series of programs aimed at encouraging and assisting 
educational institutions to establish an improved program in nuclear science and 
engineering. This assistance is in the form of equipment grants, provision of 
nuclear materials and services, courses of instruction for university and techni- 
cal institute faculty, and research and on-the-job training opportunities for fae- 
ulty and students. The programs are interrelated and universities usually par- 
ticipate in all these activities. Under the program of equipment assistance, edu- 
cational institutions are provided with equipment for teaching purposes, and the 
organization receiving such assistance must guarantee that the equipment will be 
used in lecture, demonstration, and formal laboratory courses. Examples of the 
types of equipment provided are teaching reactors, reactor simulators, subcriti- 
cal assemblies, and other unique nuclear apparatus for instructing students. 
In addition, AEC lends without charge, special nuclear material not commer- 
cially available, fabricates neutron sources, reprocesses spent fuel elements and 
performs a number of additional services for universities. Furthermore, under 
various training programs for university faculty, colleges and universities are 
enabled to increase the level of competence and knowledge of their staff members 
in the nuclear field. It has been necessary to conduct intensive programs for 
dissemination of information on nuclear technology to university staffs by means 
of formal courses, seminars and on-the-job training because most university staff 
members received their academic training before sufficient information in the 
nuclear field was declassified or otherwise available. In cooperation with the 
American Institute for Engineering Education, summer institutes in nuclear 
technology are offered for faculty members of colleges, universities, and techni- 
cal institutes. Wherever feasible, formal educational programs are offered on 
university campuses, with the AEC sites offering courses utilizing highly spe- 
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cialized equipment not normally found on university campuses. In addition, 
both students and faculty are provided opportunities for research work and on- 
the job training at AEC contractor sites. The costs in fiscal year 1961 remain 
essentially the same as those in fiscal year 1960. The following is a summary of 
the items in this activity: 










Actual Estimate Estimate 
fiscal year fiscal year fiscal vear 
1459 1¥60 1961 






Reactor training ¢ juipment grants... $2, PH, TRH $1, SOO, 000 $2, O00, OOK 
Development of pedagog tool {, 242 0 0 
Summer institutes for engineering faculty 206, 119 4100, 000 325, 000 
Research participation program in reactor technology 32, HHS l OO 125, 000 
Materials and service OY, O42 700, OOO 700, 000 













Total, istance to ools ». 754, S54 3, 025 3, 150, 000 


(d) Other training, education, and information activities: 
Fiscal year 1959 tase irate saline rmcebipec eae dia apis ais co aeRO oe 
nC 100, 000 
Fiscal year 1961____- gies kag ete 








In addition to the individual programs described above, there are a number of 
activities essential to the total program in order to fulfill the varied technical 
needs of both educational institutions and industrial organizations. Items pres- 
ently being programed include short courses in specialized subjects such as 
criticality, use of reactors for process heat, and heat-transfer problems in 
reactor design; a film on nuclear education; curricula development ; preparation 
of nuclear laboratory manuals; assistance to science fair activities: and a study 
by the American Society of Engineering Education on the status of nuclear 
science and engineering education. This activity will continue at the fiscal year 
1960 level of $100,000. 








2. Training and education in radiobiology and the life sciences, $3,300,000 

The costs incurred under this category are concerned with training activities 
in the life sciences. Four areas of training comprise the major portion of these 
costs. These are: (1) Operation of the Oak Ridge Institute of Nuclear Studies 
for the training of research workers in the use of radioactive materials; (2) 
special fellowship offerings in health physics, industrial medicine, and industrial 
hygiene; (3) isotope training assistance provided by means of grants to schools 
for the acquisition of materials, apparatus, and equipment; and (4) summer 
institutes for faculty training both at the high school and college level. 











Summary of estimates by activity 









Actual Estimate Estimate 
( fiscal year 


on1 
bot 





Training and education in radiobiology and the life sciences 












? Is and maduct of cours $196, 202 $212, 000 $210, OO 
(h) 498, 184 630. 000 638, 000 
(c) » school : 1, 367. 236 1, 919, 000 2, 110, 000 
d ( n, and inf ictivitic 167, 354 20 280, 00 
é luded yns n project 87, 418 94, OUI 62, OO 





education in radiohbiology an 










the Life i wae seca a : 2, 316, 394 3, 150, 000 3, 300, 000 







(a) Operation of schools and conduct of courses: 
pe | a Seales _._. $196, 202 
Fiscal year 1960_.... _--. eae ee oy J 212, 000 
RSA” SN IN eos aces ucomseesnes as = : ; ; 210, 000 
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The following items are included in this activity : 


Estimate 
fiscal year 
1961 
Special training program (radioisotopes) -..-..---- ee $148, 763 $162, 000 $166, 000 


2. Traveling science teachers program...........-.....-.-..- 47,439 15, 000 8, 000 
3. Mobile isotope training program. -. shame 0 35, OOO 36, 000 


The special radioisotope training program is conducted at Oak Ridge by the 
Oak Ridge Institute of Nuclear Studies. The primary purpose of this program 
is the training of research workers in the use of handling of radioactive mate- 
rials. Training consists of courses in instrumentation, radiation detection, and 
safety and protection. The courses consist of laboratory work, lectures on 
laboratory experiments, general background lectures and special-topic seminars, 
with the major portion of the time devoted to the laboratory. The increase of 
$4,000 for fiscal year 1961 is required for increased faculty salary and trans- 
portation costs. 
The estimated number of participants, costs, and revenues are as follows: 
Actual, Estimate, Estimate, 
| fiscal year | fiscal year fiseal year 
1959 19€0 1961 


Participants. ......... ss Ea 249 250 | 250 
Operating costs FEM Re Taleo eT eer $148, 763 $162, 000 | $166, 000 
Revenues $6, 000 $6, 250 $6, 250 


2. The traveling science teachers program is a program whereby specially 
selected teachers employed in high schools of the country receive 3 months of 
intensive training at Oak Ridge. During the subsequent school year they visit 
high schools throughout the States and then return to their regular teaching 
posts at the end of their year’s appointment. Training includes special lectures 
in science and mathematics, instruction in teaching and laboratory demonstra- 
tion techniques, and the development of low-cost demonstration apparatus. In 
the field, after the training period, they spend a week at each scheduled high 
school lecturing (with demonstration) and conferring with students, teachers, 
and administrators. Prior to fiscal year 1960, the salaries of the teachers, trans- 
portation, and direct costs were supported by the National Science Foundation, 
with Oak Ridge training costs and the costs of demonstration material being 
borne by the AEC. In fiscal year 1960 and fiscal year 1961 the cost of this pro- 
gram will be supported wholly by NSF except for costs to the Commission for 
monitoring the school facilities at Oak Ridge during the 3-month summer train- 
ing period. 

3. Mobile isotope training program: This training has the same objective as 
the courses offered by the special radioisotope training program described above, 
but will utilize a 35-foot bus-type mobile laboratory staffed by experienced 
lecturers and instructors from ORINS. <A 2-week course covering the basic 
principles, techniques, and application of radioisotopes will be conducted at 
undergraduate colleges and universities through lectures and direct laboratory 
experimentation. Participants will be comprised of faculty members ‘and se- 
lected students majoring in a natural science. Approximately 12 to 15 institu- 
tions will be visited each year with average attendance of 15 to 20 students per 
school. The estimated cost provides for instructors salaries, travel, materials 
and supplies, and maintenance and operation of the mobile laboratory. This 
program is supported entirely by the AEC. 


(0) Fellowships: 
Fiscal year 1959 a! : S498, 184 
Fiscal year 1960 630, 000 
Fiscal year 1961_ 638, 000 
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The types of fellowships and their cost by years are as follows: 


Actual fiscal year Estimate fiscal Estimate fiscal 
1959 year 1960 year 1961 


Number Amount, Number Amount Number Amount 


ITealth physics Za 150 |$348, 314 188 |$436, 000 165 | $380,000 
industrial hygiene. : ® 50, 911 5 50,000 | 12 72, 000 
Industrial medicine 12 98, 959 12 | 100,000 | 12 100, 000 
Advanced graduate study in health physics. | 0 5 44,000 | 10 86, 000 

Total fellowships a 170 | 498, 184 213 | 630,000 | 199 638, 000 


ee we r a eee e 


In the field of nuclear sciences, as related to the life sciences, there is an in- 
creasing need to understand the problem inherent in the degrees of radioactivity 
to which man and his environment are exposed from reactors, high-energy ac- 
celerators, and the now common use of radioisotopes in research medicine. These 
sources of radioactivity pose potential hazards, not only to the workers them- 
selves but also to the population as a whole should the environment become un- 
duly contaminated. Thus, there is a need for persons who understand these 
hazards and how to control them, and who also have sufficient knowledge of 
atomic developments that they can work with scientists and engineers safely in 
promoting useful developments. The AEC is endeavoring to fulfill this need by 
offering fellowships in the major areas explained below. 

Health physics fellowships offer 1-year of university graduate-level training in 
the associated sciences of radiation physics and biophysics, including the study 
of interaction of radiation with living systems; dosimetry and instrumentation. 
The academic training is followed by 10 weeks of on-the-job training in one of 
the Commission’s national laboratories. The estimate provides for 188 fellows in 
fiscal year 1960 and 165 fellows in fiscal vear 1961. 

Industrial hygiene is a specialized science within the field of industrial health 
and includes the study and control of the more common occupational hazards and 
other environmental factors affecting the health of atomic energy industry em- 
ployees. This program offers 1 academic year of graduate training leading to the 
master’s degree in industrial hygiene. The atomic energy industry is encounter- 
ing more and more industrial hygiene problems with the processing of and experi 
mentation with radioactive materials. These problems are creating an urgent 
need for industrial hygienists. These fellows create a pool of adequately trained 
persons in this critical field of science. The estimate for fiscal year 1961 provides 
for an increase from 8 fellows in fiscal year 1960 to 12 in fiscal year 1961. 

Industrial medicine fellowships consist of advanced training at a university 
which offers an approved graduate course in industrial medicine, industrial hy- 
giene, industrial toxicology, nuclear physics, biophysics, biostatistics, and the 
public health aspects of occupational medicine. The estimate provides for con- 
tinuation of the fiscal year 1960 level of 12 fellowships. 

Advanced graduate study in health physics fellowships provides for training of 
health physicists at the doctoral level in order to have available trained indi- 
viduals capable of administering large health physics programs. It is planned 
to increase the number of fellowships offered from 5 in fiscal year 1960 to 10 
in fiseal year 1961. This level of support will assist in alleviating an acute 
shortage of highly trained senior health physicists. 

(c) Assistance to schools: 
Fiscal year 1959 : ae tes St oS 
SEIN AO cu ed ae __.. 1,919, 000 
Fiseal year 1961___- _. 2,110, 000 


This activity provides for financial grants for the purchase of nuclear equipment 
and materials: summer institutes in radiation biology for high school and college 
teachers ; special advanced courses in nuclear medicine for individuals possessing 
a medical degree; and administrative costs for providing qualified speakers to 
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lecture at small colleges, universities, and at high schools. The following is a 
summary of the items in this activity: 


Actual Estimate, Estimate 
fiscal vear fiscal year fiscal year 
1959 1960 1961 

Life sciences training equipment grants - $1, 027, 155 $1, 100, 000 $1, 000, O00 
Faculty training 340, OS] $19, 000 1,110, Oe 
Radiobiology training for high school science teachers 310,174 600, O00 750, 000 
Radiobiology lecture series. 3, 8574 10,000 10, 000 
Radiobiology training for college faeulty 26, OFM 15°. 000 300, OOK 
Advanced radioisotopes training-medical iF) 0), VOL 50), 000 
Potul ussistanee to schools 1, 367. 236 1.919. 000 2 110.000 


The program of life sciences training equipment grants was begun 1n fiseal 
year 1958 to assist nonprofit educational institutions by awarding financial 
grants for the acquisition of special equipment and demonstration apparatus 
necessary to present laboratory course work in nuclear technology as applied to 
the life sciences. 

HDquipment secured through these grants is intended specifically for teaching 
aids rather than for research activities. The rapid technological advancement 
and increasing biological implications in the field of nuclear energy create a pro- 
portionate need for more and better trained scientists in the field of radiation 
biology generally, and the use and handling of radioisotopes specifically. This 
program meets the Commission's responsibility in this area. Grants are available 
to medical schools, schools of pharmacy, agricultural colleges, biological divisions 
of liberal arts colleges and universities, and schools of public health. This pro- 
gram will be continued at approximately the fiscal vear 1960 level. 

The major course under the faculty training program is that in radiobiology 
training for high school science teachers. This course in general is designed 
to contribute to the national effort toward increasing the number of scientists 
jin the special and still new field of nuclear technology by (1) introducing the 
fundamentals of the field to high school teachers and thus to their students, and 

2) by attracting individuals toward scientific careers at this appropriately 
eurly education level. The increase in this program will allow for an expansion 
from 20 to 25 summer institutes with a continued effort to locate these institn- 
tions geographically throughout the United States. This program is adminis- 
tered in cooperation with the National Science Foundation, with the Foundation 
providing the cost of stipends and family allowances, and the Commission pro- 
viding the funds to cover demonstration materials and operational costs. 

The radiobiology lecture series program provides lectures from among scien- 
tists recognized for their work and competence in the research field of radiation 
biology to colleges and universities. Costs under this program include transpor- 
tation, per diem, and fees for lecturers. This program will continue at the 
fiscal year 1960 level under the auspices of the American Institute of Biological 
Sciences, 

Complementing the program of radiobiology training for high school science 
teachers is the program commenced in fiscal year 1959 of training in radiation 
hiology at the college level. In order that curriculums may be initiated in the 
tield of radiation biology in institutions of advanced learning, it is necessary to 
train qualified faculty from colleges and universities throughout the United 
States. The increase in this program will allow for an expansion from 5 to 10 
institutes, 

The advanced radioisotopes medical training program provides advanced spe 
cial courses for individuals possessing medical degrees. This program provides 
an intensive course of training in the applications of nuclear technology in such 
areas as medical research, diagnotic procedures, therapeutic applications, and 
general problems of public health. 


(dq) Other training, education, and information activities: 


Fiscal vear 1959___- : - $167, 35- 
Fiscal year 1960 saceaala ieee arate 295, 000 
Fiscal year 1961 .__-_- was Soe 280, 000 


? 
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This activity provides for the summer fieldwork phase of the life sciences fel- 
lowship programs. Fellowship recipients who have completed their regular uni- 
versity acndemic training are assigned to one of the Commission’s laboratories 
for special lectures and participation in a work experience program designed to 
familiarize the trainee with day-to-day problems encountered at the laboratory, 
Training is provided at the Brookhaven and Oak Ridge Laboratories and at the 
University of Rochester atomic energy project. The estimate of $180,000 re- 
quired for this program provides for the direct salaries and travel of partici- 
pating fellows. 

Also included in this activity are funds for the preparation of educational 
bulletins, and manuals, training films, curriculums development, and educational 
seminars. An amount of $100,000 is required for this activity. 


(e) Equipment not included in construction projects: 
I a ci esc akan cnenniaeeiin ine $87, 418 
I Ne 94, 000 
ERAS ON NB ieee cece a _ 62,000 


The estimate provides for equipment requirements at the Oak Ridge Institute 
of Nuclear Studies for major replacement and remodeling of the basic labora- 
tory and classroom equipment including worktables, sinks, and cabinets. In 
addition, replacement of operational equipment and instrumentation is required 
to take advantage of the most up-to-date pedagogical devices. There follows a 
comparison of other operating costs with equipment costs for training and edu- 
cation activities in radiobiology and the life sciences. 


| Other oper- | Equipment 
ating costs | costs 
elena hig cite inh inctrnt a “a — a 
Oak Hides Institute of Nuclear Stadies............................-...- oone $210, 000 | $62, 000 
All other veceete NedekS LEER CLES bKeaciaannnns dows iwens ve 3, 028, 000 | 


OS ee ae 3, 238, 000 | 62, 000 


38. Training and education of foreign nationals in nuclear science and technology, 
$2,200,000 

The announcement of the atoms-for-peace program before the United Nations 
on December 5, 1953, piaced the United States in a leading position in interna- 
tional cooperation in tne peaceful uses of nuclear energy. In order to achieve 
the objectives of this program, foreign nations must have trained technical per- 
sonnel to make efficient use of the information and material acquired under the 
program. Herertofore, the Commission offered training programs in basic prin- 
ciples of nuclear science and technology. Today many educational institutions 
and industrial organizations in this country and abroad have developed basic 
nuclear science training programs. The Commission, taking full advantage of 
the now available basic training, is currently offering highly advanced training 
in each of the various scientific and engineering disciplines of nuclear technology. 
Our obligations to the International Atomic Energy Ageney and Evratom are 
important additional factors which emphasize the continuing need for the 
United States to sponsor highly advanced and specialized training for foreign 
nationals. 


Summary of eslimates by aclivily 


Actual Estimate Estimate 
fiscal year fiscal year fiscal year 
1y5y 1960 1¥6l 
Training and education of foreign nationals in nuclear science 
and technology 
(a) Operation of schools and conduct of courses $!, 057, 604 $1, 530, Of $1, 767,000 
(6) International conference, exhibits, studies RO, 186 200, O00 200, 000 
(c) Equipment not included in construction projects 270, 027 373, 000 233, 000 
Total, training and education of foreign nationals i 
nuclear science and technology 1,416,817 2.103, 000 2, 200, 000 
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a) Operation of schools and conduct of courses: 
Fiscal year 1959... _-- a Pace cleicccinacs | Sy a 
Fiscal year 1960 ree, te Aes ae _ 1,530, 000 
Piscal year 1961... .-.—. ee = 1, 767, 000 


The Commission’s provision for nuclear training on an international scale is 
an important facet of the atoms-for-peace program. The courses offered in these 
training programs have changed to reflect technical advances in nuclear scientific 
disciplines and are designed to stimulate participation of the highest level 
scientists. Courses at the international school have been modified to help meet 
the need for highly advanced and specialized training as well as to take full 
advantage of the increasing number of universities that are able to offer basic 
training in this field. The provision of high level training opportunities in 
advanced nuclear sciences assures U.S. leadership in the increasingly important 
international scientific community. 

The following is a summary of the items in this activity : 


Actual, Estimate, Estimate, 
fiscal year fiscal year fiscal vear 
1959 1960 | 1961 

sac ‘ stalin ia - i -s scecieieiailhccindineseicainaicaial 
International Institute of Nuclear Science and Engineering - - $638, 878 $728, 000 | $840, 000 
Puerto Rico Nuclear Center -_.....__.._- ae eee 337, 112 650, 000 | 750, 000 
Health and safety laboratory course_.._.___- re ait 3, 165 12, 000 | 12, 000 
Reactor hazards and supervisors course. .._.__-- a ae 78, 449 140,000 | 165, 000 
-_ as - ——ee — 
Potal, operation of schools...............-._-- wid 1, 057, 604 1, 530, 000 1, 767, 000 


International Institute of Nuclear Science and Engineering, Argonne 
National Laboratory: 
I a cee $638, 878 
Fiscal year 1960 See 
BT RO a Sc dee sat at iainis esd, | | 


From its inception in fiscal year 1955 through December 1959 the Interna- 
tional School offered fundamental nuclear curricula not otherwise available 
through regular academic channels. Aided to a large extent through assistance 
provided by the Commission, basic course offerings have become increasingly 
available in American colleges and universities. Accordingly, with the gradua- 
tion of the ninth class in December 1959, the basic course offerings of the 
International School were terminated. The curriculum of the school has now 
been reoriented to provide highly specialized and advanced training utilizing 
the unique facilities and nuclear training equipment available to the Argonne 
National Laboratory. 

Appointments to the Institute are on two levels. The first, the “participant” 
level, requires the equivalent of the master’s degree in science and engineering 
given in the United States and a background in nuclear studies. Participants 
are selected for one or two 16-week semesters. Tuition for scientists and 
engineers on this level is $1,000 per semester. 

The second, or “affiliate,” level is more advanced, requiring the equivalent of 
the doctor of philosophy degree given in a U.S. university. Affiliates are ac- 
cepted by the Institute for a minimum of two semesters and their abilities must 
be such as to enable them to contribute significantly to the overall Argonne 
Laboratory research program in developing peaceful applications of atomic 
energy. Notuition is charged at the affiliate level. 

In fiscal year 1959, operating costs for the International School were $638,878. 
A total of 118 students attended the seventh and eighth sessions of the school 
with tuition revenues amounting to $55,000. In fiscal year 1960, operating costs 
are estimated to be $728,000. During fiscal year 1960, 44 students attended the 
ninth and last session of the original International School which closed in De- 
cember 1959. The first session under the Institute’s advanced curriculum began 
February 3, 1960, with 52 students in attendance. The second session of the 
Institute will commence June 8, 1960, with an estimated 42 students in at- 
tendance. Total tuition revenues estimated in fiscal vear 1960 amounts to 
$100,000. In fiscal year 1961 operating costs are estimated to be $840,000. 
Student attendance during fiscal year 1961 is estimated at 140. Of this total, 
120 are expected to be “participants” and 20 are expected to be “affiliates.” 
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There follows a summary of the operating costs, student attendance and revenues 
estimated for the International School. 


Actual, Estimate, Estimate, 
fiscal veat fiscal year fiscal year 
1959 1960 1961 















Operating costs $638, 878 $728, NK $840, OOK 








Number of students 118 138 140 












Basic curriculum students 118 14 ( 
Advanced curriculum students 


The increased costs for fiscal year 1961 are due to the additional number of 
man-years for instruction and additional materials and services required for this 
diversified and advanced level of training. 


Puerto Rico Nuclear Center: 


Fiscal year 1959 ee $337, 112 
Fiscal year 1960 650, 000 
Fiscal year 1961 cs 750, 000 


The Puerto Rico Nuclear Center, developed in cooperation and under contract 
with the University of Puerto Rico, offered courses of nuclear seience and tech- 
nology and in radioisotopes techniques in temporary facilities at the Mayaguez 
and Rio Piedras campuses during fiseal vears 1958, 1959, and 1960. The center, 
including the reactor and laboratory facilities, will be completed and operating 
at capacity during fiscal year 1961. The curricula presented by the center will 
be on a regular academic year basis with courses being offered in nuclear science 
and engineering, radiological physics, radioisotopes techniques, clinical radio- 
isotopes, and radiotherapy. Students attending the center are assessed a tuition 
charge of $6.25 per credit hour. It is assumed that each student will carry an 
average of four credit hours. 

The estimated student load, costs, and revenues for PRNC are as follows: 





| 

| Actual Estimate, Estimate, 

| fiscal vear | fiscal vear | fiscal vear 
1959 1960 1961 






Number of students - t : S4 148 26K 
Operating costs . $337, 112 $650, 000 $750, 000 
Revenues = aed Cae 2 OOO 3. 000 7, 000 






The increase in cost for fiscal year 1961 is primarily for costs of additional 
instructors’ salaries and additional materials and services necessary to operate 
a fully staffed training center. 


Radioisotope monitoring techniques course, Health, and Safety Lab 
oratory, New York: 

Fiseal year 1959 ee 

Wiscal year 1060... ......... 


Fiseal year 1961 _ acaranbdlernies. 


—— acre ieeomraaceuces conan, aa 
; eee Sha whats alas bcs acode ks nts aes 
ete ae inimical 12, 000 


In March 1956, the U.S. representative at the United Nations Scientific Com- 
mittee on the effects of atomic radiation made an offer of technical assistance, 
training and processing of samples in Commission laboratories. Many countries 
expressed interest in receiving this assistance. In order to provide specialized 
instruction in monitoring techniques and radiochemical counting procedures, a 
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course was initiated in October 1958, at the New York Operations Office Health 
and Safety Laboratory. There is no indication that universities or non-AEK¢ 
facilities will be able to provide similar instruction through fiseal year 1961. 
This program consists of four courses per year, each of 6 weeks duration, accom- 
modating six students in each course. <A registration fee of $25 is charged each 
participant. The instruction includes use of low level counting equipment, 
identification and determination of activity of specific radioisotopes, the devel- 
opment of specialized analytical methods, the distribution of fission products in 
the atmosphere, and the philosophy and interpretation of measurements. The 
amount requested for fiscal year 1961 provides for a continuation of the moni- 
toring techniques course at the fiscal year 1960 level. The estimated student 
load, costs, and revenues for this course are as follows: 


Reactor hazards and supervisors courses, Oak Ridge National Labo- 
ratory: 
Fiscal year 1959 $78. 449 
Fiscal vear 1960 140, 000 
Fiscal year 1961 ao : : : : ‘ 165, 000 


Two advanced specialized courses not previously available in the United States 
were initiated in fiscal year 1959 at the Oak Ridge National Laboratory. The 
tirst course, which is called the nuclear reactor operations supervision course, 
endeavors to prepare the participants to superintend the operation of power or 
research reactors efficiently and safely. This {month course is directed toward 
technical management problems and the development of proficiencies necessary 
for managing reactor facilities. The second course, which is called the nuclear 
reactor hazards evaluation course, is a 1-year program designed to train par- 
ticipants to evaluate the many hazards encountered in the operation of reactors 
including those associated with criticality. These courses are highly technical 
and specialized. Equivalent instruction is not available at universities and in 
dustrial institutions. 

It is anticipated that these two courses will be offered to approximately 26 
applicants during fiscal year 1961. A tuition fee of $2,000 per student is charged. 
While these courses are primarily for foreign nationals, enrollment of U.S. citi- 
zens is encouraged. 

The estimated student load, costs, and revenues for these two courses are as 
follows: 


Estimate Estimate 
l year fiscal year 
1960 


Number of students 


Nuclear reactor operations supervision course _ 
Nuclear reactor hazards evaluation course_..- 16 l 16 


Operating costs. _____- bl a ‘ ( $165, OO 
Revenues..____- ir oaied ; $52, 000 $52, 000 


The increase of $25,000 is required for moving the school from a temporary 
building scheduled for destruction to a permanent building. 


(b) International conferences, exhibits, and studies: 
Fiseal year 1959 a i ee he cea $89, 186 
Fiscal year 1960___-__- ; 200, OOO 
Fiscal vear 1961___ 3 ed. 200, OOO 


55226—#60—pt. 3———20 
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The estimate for this activity provides for advisory and consultant services to 
regional groups of countries such as the Organization for European Economic 
Cooperation, Euratom, etc. (excluding, however, the IAEA and the U.N.). It 
also provides for U.S. participation in meetings and conferences sponsored or co- 
sponsored by these groups. The consultant and advisory services will be pro- 
vided by individuals or small groups of experts under contract to AEC who will 
travel to the headquarters of these organizations or to member countries to assist 
in the evaluation and development of atomic energy programs. 

The provision of such advisory and consultant assistance to these groups of 
countries, constitutes an important facet of the atoms-for-peace program and 
will materially contribute to the acceleration of peaceful atomic energy ac ae 
in many cooperating countries. In addition, these activities will permit U.S 
representatives to obtain firsthand information on current technological advances 
achieved by the member countries of these organizations. This activity will be 
continued at the fiscal year 1960 level. 


Equipment not included in construction projects: 


Qe Se | | Se sousctccicis STs ee 
Fiscal year 1960_.._...___- a ial ee 
I a ike econ Gb aibliaiderainaancaion 233, 000 


Puerto Rico Nuclear Training Center, $205,000.—This estimate will provide 
(1) a multichannel gamma ray spectrometer, mechanical neutron Velocity selec- 
ter, fatigue tester, differential analyzer liquid metal loop and other equipment 
for the nuclear science and technology program amounting to a total of $81,000; 
(2) a near critical facility, irradiation facilities and a high-speed oscilloscope for 
the reactor program amounting to a total of $20,000; (3) monitoring and survey 
equipment for the health physics program amounting to a total of $9,000; (4) 
$25,000 for equipment for the radioisotope applications program: (5) $45,000 for 
equipment for the preclinical and clinical radioisotope program; (6) auxiliary 
research equipment amounting to $20,000 for the radiotherapy and cancer pro- 
gram, including calibrating and measuring devices and instrumentation indicat- 
ing the localization and effects of radiation; and (7) $5,000 for office and miscel- 
laneous equipment. 

International Institute for Nuclear Science and Engineering, $25,000.—This 
estimate will provide for replacement of shop and office equipment totaling 
$6,000 and laboratory equipment in the amount of $19,000. 

Health and safety laboratory course, $3,000.—This estimate will provide for the 
following equipment: two scalers, two 500-4,600 volt regulated power supplies, 
two flow window counter, two clinical centrifuges, and one preamplifier. 

There follows a summary of other operating costs compared with equipment 
costs estimated for training and education of foreign nationals in nuclear science 
and technology. 


Other oper- | Equipment 
iting costs costs 

Puerto Rico Nuclear Center $750, 000 $205, 000 
eneernetionsl Institute of Nuclear Science an: 1 Engineering 840, 000 25,000 
Health and safety laboratory course : 12, 000 3, 000 
All other aa a . So ee ai a rae ae _ 365, 000 0 
Total... ra a i ea ‘ ‘ 1, 967,000 | 233, 000 

4. Training assistance to States in radiation control 
Fiseal year 1959 i a 5 ee é ; 0 
I a lee emer ane = 0 
Fiscal year 196 S300, 000 


Under the provisions of Public Law 86-573 the Commission will establish 
ne programs for employees of States which will provide for a work 

xperience program designed to familiarize State personnel with the day-to- 
in operations and problems handled by the Commission’s Divisions of Li- 
censing and Regulations and Inspection and, in addition, academic-type train- 
ing primarily in the field of health physics. including classroom lectures. 
laboratory experiments, and field inspection trips. Although the details of 
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the program have not been fully established, it is estimated that costs in 
fiscal year 1961 would amount to $300,000. 
5. Information services, $3,400,000 

The purposes of this program are to provide technical information services 
and materials within the AEC and AEC contractors, and to provide for the 
dissemination of scientific and technical information to meet the needs of 
the general public, and particularly of educators, scientists, businessmen, and 
industrialists, and for information concerning scientific and technical devel- 
opments in the national atomic energy program. These objectives are accom- 
plished by (1) operation of the Technical Information Service Extension at 
Oak Ridge, which provides classified and unclassified central AEC nuclear 
science information services; (2) preparation of books, periodic technical re- 
views, and technical information releases for the business industrial com- 
munity; (8) translation of foreign language scientific materials; (4) pro- 
duction, purchase, processing, and dissemination of audiovisual and pictorial 
materials; and (5) operation of domestic exhibits and school demonstration 
units. 


Summary of estimates by activity 





| 











Actual, Estimate, Estimate, 
fiscal year fiscal year fiscal year 
1959 1960 1961 
—_——_—_— eS eee 
Information services: | | | 
I | $626, 771 | 22, 000 | $646, 000 
(6) Publications, libraries, translations, and pictorial 
ig emacs) 2, 225, 951 = 498, 000 2, 663, 000 
(c) Equipment not included in construction ‘projects ecicacead 69, 297 | 77, 000 a 91, 000 
‘ ‘ , oe: : ear ae 2 
Total, information services.............-.....6<<- = 2, 922, 019 | 3, 1 97, 000 3, 400, 000 
(a) Domestic exhibits: 
ene men a TE Oe 


Biseat veer 100. | a oc Rass _... 622,000 
NaneG) ORS Teel oon cokes Se eh gi a ee 646, OOO 


The Commission’s responsibility under the Atomic Energy Act of 1954 to 
provide for the dissemination of unclassified scientific and technical information 
is carried out in part by visual presentations exhibiting peacetime applications 
of atomic energy. A traveling exhibits program, operated for the Commission 
by the Oak Ridge Institute of Nuclear Studies, provides for display throughout 
the country various types of exhibits, such as large temporary installations, 
mobile walk-throughs and high school demonstration units. These bring the 
progress in peacetime developments of atomic energy to large audiences at State, 
county, and local fairs, civic gatherings, and similar events, and to students at 
the elementary, high school, and college levels. ORINS also operates a museum 
exhibit for the Commission at Oak Ridge. There is also a special program 
to provide exhibits designed to familiarize industrial, scientific, engineering, 
and management personnel with Commission technical programs and develop- 
ments. Small exhibits are designed and constructed for use at technical and 
industrial conferences, business meetings, trade fairs, and special dedication 
ceremonies, ete., where Federal, State, or local government officials or civic 
leaders request presentations of atomic energy informational ee 

The following is a summary of the items under the activity : 


| its } ; 
| Actual, | Estimate, Estimate, 
fiscal year | fiscal vear fiscal year 
1959 1960 | 1961 
Museum exhibit (Oak Ridge $114, 270 $107, 000 $107, 000 
lraveling exhibits program $08, 580 $95, 000 519, 000 
Industrial information and other special exhibits, head- 
juarte! 13, 921 1. O00 20, 000 
Potal exhibits 626, 771 622. 000 646, 000 
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(b) Publications, libraries, printing, translations, and pictorial ma 
terials 
Fiscal year 1959 . ; $2, sand, OH 
Fiscal vear 1960 . 2. 498, 000 
Fiscal vear 1961 - : 2, 663, 000 


The Commission's technical information program provides information mate- 
rials and services to science and industry. In addition, the program implements 
agreements for international cooperation by furnishing technical information 
services under the atoms for peace and bilateral agreements programs 

The estimate of $2,665,000 covers activities necessary to fill the needs of the 
ABC and its contractors, and the needs of science and industry generally for 
scientific and technical information materials originated within the AEC pro 
gram. These include the operation of the Technical Information Service Exten 
sion at Oak Ridge to provide (a) centralized classified and unclassified AEC 
publishing. reference. abstracting, document collection, and distribution services 
for the AEC program, (0) classified and unclassified technical information sery 
ices to the Commission's access permit holders under the civilian applications 
program, and (¢) primarily unclassified technical information services to domes 
tic depository and educational libraries and to libraries established in foreign 
countries under the atoms for peace and bilateral agreements programs. The 
estimate also covers the preparation under contract of unclassified books, com- 
piling technical data essential for peacetime applications of atomic energy; the 
Writing under contract of a series of unclassified technical progress reviews to 
keep industry abreast of current technical developments in the atomic energy 
field: the translation of technical data from Russian and other foreign language 
materials: the printing of materials published and distributed under the indus 
trial participation activities of the Commission; the production, purchase, and 
processing of audiovisual and pictorial materials: and the conduct of a survey 
and analysis of methods for the dissemination of technical information as a basis 
for evaluating the desirability of adopting improved inethods. The f« 
is a summary of the items under this activity: 


Actual, Estima 
fiscal year fiscal 
1959 1460 


Classified dep $19, 940 $20, 000 


Technical books progran ‘ 291, 240 295, OO) 
Technical progress reviews. 79, 456 | 136, 000 
Translation program : 5 r 53, 410 100, 000 
Printing ¥ , 286 193, 000 
Technical informatior 

Oak Ridge... ‘ ‘ 516, 688 ; OOO 


Personal servi : 000 | , 035, 000 
Travel 5. 559 | > 000 


Other objects ‘ 528, 129 91, OOO 
Pictorial materi 640 2,000 | 
ES . , 291 O00 


Total pub 


pictorial ma i 2, 225, 951 


(c) Equipment not included in construction projects : 
Fiscal year 1959 oe $69, 297 
Fiscal vear 1960 a : T7, 000 
i Ee ig SR ae eee eS ; 91, 000 
The estimate provides for additions and replacements of office furniture, 


machines, and printing equipment in connection with scientific and technical 
information activities. There follows a breakdown of equipment costs indi- 
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eating amounts estimated for each contractor in relationship to other operating 
costs under this program: 


Other {quipment 
Installation operating costs 
sts 


Domestic exhibit program : F 5 $6526, OOO $10, 000 
Technical information service extension, Oak Ridge_- : ; 1, 683, 000 81, 000 
4]] other. ; 1. 000. 000 0 


Total : 2 - S ackereid el ee = 3 30 91,000 


6. International conferences, exhibits, and studies, $1 million 


The costs estimated for fiscal year 1961 under this program include the 
support of specialized nuclear topical conferences of interest to the scientific com- 
munity and the organization and presentation of overseas nuclear energy 
exhibits. 


Summary of estimates by activity 


Actual 


nternational conferences, exhibits, and studies: 
Special conferences 
t Topical conferences ra 50,5 ‘ w, O00 
International nuclear energy exhibits Eira 2 | 1 ‘ 850, OOO 


Total international conferences, exhibits, and 


studies 


Special conferences : 


Fiscal year 1959 $2, 508, 745 


Fiscal year 1960__ ‘ eG eee 0 
Fiscal year 1961 ; Da 0 


The Second International Conference on the Peaceful Uses of Atomic Energy 
was held in Geneva, Switzerland, September 1 through 15, 1958 All costs 
related to this Conference were completed in fiscal year 1959; hence, no funding 
will be required in fiscal year 1960 and 1961. 


(b) Topical conferences: 
Fiscal year 1959 ci . _ $50, 528 
Fiscal year 1960___- er eee ee . 150, OOO 
Fiscal year 1961... . ete: _ 150, 000 


Under the topical conference program the Commission grants partial or full 
financial support to a selected number of international conferences and symposia 
convened to examine specialized scientific subjects related to atomic energy. 
Financial assistance to international conferences is used to defray conference 
expenses which include travel of selected foreign and U.S. scientists, a reason- 
able share of costs related to publishing the proceedings of the conference, and 
expenses for secretarial assistance. The conference program for support of 
special scientific conferences related to atomic energy will require $150,000 dur- 
ing fiscal year 1961. This estimate is based on the assumption that the Com- 
mission will support 10 to 15 conferences or symposia at an average cost of 
$11,000 per conference. This average cost has been determined from past expe- 
rience in fiscal years 1958-59. 


(c) International nuclear energy exhibits: 
Fiseal year 1959 slants $410, S24 
Fiscal year 1960__ Shoop Stas 1, 125, 000 
Fiscal year 1961 ; z S50, 000 


















308 


The international nuclear energy exhibits program will require $850,000 during 
fiscal year 1961. This program, coordinated and approved by the Exhibits 
Committee of the Operations Coordinating Board and concurred in by State 
and the U.S. Information Agency, provides for three major exhibits. One ex- 
hibit will be held in Karachi, Pakistan, in September 1960; a semimobile exhibit 
will tour four countries in Latin America (Brazil, Argentina, Venezuela, and 
Peru) in 1960 and 1961; and one exhibit will be held in the spring of 1961 at a 
location yet to be determined. In terms of fiscal-year costs, these planned 
exhibits in comparison with the fiscal year 1960 program will be funded in the 
following manner: 


oeation 





New Delhi, India Dec. 11, 1959-Feb. 14, $275, 000 0 Total cost was $350,000, of which 
1060, $75,000 w l ously coste 
| j fiscal vear 1959 

Cairo, Egypt May 1940 300, O00 0 {Many of the exhibit items shown 

Karachi, Pakistan September 1960 25,00 | $125,000 |) ne oe Mechibie - 

Undetermined | Spring 1961 aoa = 125. 000 | 325, 000 Location to he let nec t 

later d 

Latin America 400, OO) 0 1 semimohile exhibit produced 
Brazil Fol] 1960 0 100, 000 to tour the 4 listed cormtries 
Argentir Winter 1960 v 100, O00 1960 cost will provide the 
Venezuela Spring 196 l 4 a o4 100, 000 hasie exhi bi the 1961 costs 
Peru Summer 1961 — 0 100, 000 provide for estimated 





Total Caran 1,125,000 | 850,000 | 





Although the costs of producing an exhibit vary according to its size, com- 
plexity, and location, it has been found from p ast experience that the average 
cost for an exhibit is approximately $250,000 to $350,000. The exhibit in Rome, 
Italy, in 1958, cost approximately $240,000 and cost for the exhibit in Tokyo, 
Japan, in 1959, was approximately $340,000. In general, exhibit costs are for 
design, fabrication, transportation, operation, and dismantlement. On the basis 
of these average costs, three planned exhibits in fiscal year 1961 will be supported 
under the budget request of $850,000 for this activity. 


Mr. Rapavut. You are budgeting for the first time to implement 
Public Law 86-373. Please explain this program for which $300,000 
is requested. 


TRAINING FOR STATE INSPECTION 





Dr. SnitiinG. This is an effort on the part of the Atomic Energy 
Commission jointly with the Bureau of State Services of the Public 
Health Service to help prepare the State representatives to be able 
to start in on the problems of inspection of the various licensees that 
the Atomic Energy Commission has. 

As you know, sir, we were charged with this responsibility, but it 
is now being turned over, and rightly so, to the States. Someone has 
te step in and help educate these individuals. 

Mr. Ranaut. Where in the AEC budget and in what amounts can 
we look for savings as the States begin to take over the licenses in- 
spection responsibility ? 

Dr. Sure. This is not in the education and training program. 
But there may be some saving in personnel in licensing and inspection, 
as the States take over this activity. 

Mr. Rasaur. Suppose you supply the answer for the record. Since 
such inspection work is strictly in State interest and of immediate 















im 
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importance to them in maintaining public health, why can’t they 
either recruit competent personnel or stand the expense of training 
for their personnel ¢ 

Dr. Suu.ine. Well, the recruiting situation is quite impossible, sir, 
because there simply are not enough people yet trained in this area. 
They are doing their share on the ex pense. The State is continuing 
to pay the salary of the individual. The State will pay the transporta- 
tion. Weare only putting up the actual cost of operating the program 
for them. 

(The material referred to follows :) 

At the present time no State has a licensing and regulatory program of the 
type prescribed by Public Law 86-373. It is essential that trained personnel 
be available to the States preparing to adopt such a program. In the initial 
year of development of the program under Public Law 86-373, the demands on the 
AEC staff will increase because of the necessity to help orient and train State 
personnel and the AEC does not expect any reduction in its staff as a result of 
the Public Law 86-373 program during fiscal year 1961. Depending on (1) the 
rate at which the States enter the program and (2) the rate of expansion 
of license activities on the materials still subject to AEC licensing, it may be 
possible to reflect savings in later years. 

Mr. McCarruy. I might say that the budget of $300,000 which is 
before you contempl: ited reimbursing the State for travel and per diem 
expenses. This is not now m the program. Some reduction in the 
$300,000 is now applicable to the amount. I think the program as it 
stands, will come to $160,000—$140,000 of which is for travel and 
per diem is being cut out. 

Mr. Ranaut. Do you want to round it off at $100,000 ? 

Mr. McCarrny. No, sir. 


EQUIPMENT GRANTS 


Mr. Ranaut. With respect to your assistance to the school pro- 
gram, the committee has been experiencing some pressure to increase 
the amount for equipment grants and has noted that the National 
Science Foundation is of the opinion that the school need for research 
reactors has been substantially met. Will you comment on this? 

Dr. Sumiinc. We can supply this for the record without difficulty, 
sir. 

Mr. Ranavr. All right, supply that for the record. 

(The material referred to follows :) 


The National Science Foundation opinion that the needs of institutions for 
reactors has been substantially met refers exclusively to research reactors 
as distinguished from teaching reactors. The NSF provides grant funds to 
institutions for research reactors whereas the AEC provides grants for teaching 
reactors. The AEC provides nuclear fuel for both types of reactors. The require- 
ment for teaching reactors is not being met. At present the AEC has qualified 
proposals from eight universities. Because of reduction in budgeted funds 
the AEC did not provide grants in fiscal year 1960 for the more expensive pieces 
of nuclear laboratory equipment, namely teaching reactors. This action enabled 
AEC to spread reduced funds over more institutions. Backlog of proposals at 
the time over $7 million. Current backlog over $5 million. 
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PUERTO RICAN TRAINING CENTER 


Mr. Rapavr. The costs for operating the Puerto Rican training 
center seem to be $2,800 per student. Isn’t this high? Why can’t 
the countries who send students there pay more than $6.25 per credit 
hour ? 

Dr. SuriirnG. The Puerto Rico training center has not really yet 
gotten underway so that I think at the present time a calculation of 
cost per student is really not quite firm. 

Mr. Ranaut. Do you want to reduce the item ? 

Dr. Suiiinc. No, the item could not be reduced. The only thing 
is that the actual number last year was not great enough to make 
this cost figure per person firm. 

Mr. Rasaurt. Is this predicated on the cost of last year? 

Dr. Suing. I think it is, sir. 

Mr. Rasaur. In 1960 you had 148 students at $2,800 per student. 
is that mght’ 

Mr. McCarruy. This is correct, sir. The cost that is being 
charged is comparable to the cost being charged per student. 

Mr. Ranaut. Are you predicating the cost down there on the cost 
in this country ? 

Mr. McCarruy. No. The cost is based on the same cost being 
charged to students at the University of Puerto Rico. 

Mr. Rasaut. Why should we accept their standard of $6.25 a 
credit) hour? 

Dr. Srnec. This is not much out of line with the cost per credit 
hour in some of our institutions here. 

Mr. Rasaur. It should be cheaper than here. 

Dr. Suitiine. The operation is actually much more costly there in 
a number of ways than it is here. 

Mr. Rasavur. Our students are all being financed down there, are 
they not? 

Dr. Suitiinc. Our students? 

Mr. Rapavur. Yes, the Puerto Rican students, the ones other than 
the Puerto Rican locals. 

Dr. Suiniinc. No, we furnish the facilities but the country they 
come from pays for their transportation. 

Mr. Rasavr. That is why I figure we should not be paying as much 
as the Puerto Ricans say. They are getting something from the 
countries they come from. Is it not going into the coffers of the 
university ¢ 

Dr. Sui1inc. No, the country only pays the transportation cost 
and the actual living cost, that sort of thing, and the tuition. 

Mr. McCarrny. The cost will always be higher here, Mr. Chair- 
man, in terms of the facilities we are operating because of the fact 
that we have specialized equipment. 

Mr. Rapavr. I am strong for this program but I am wondering 
if this is the right amount. 
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CONFERENCE FUNDS 


On page 221 you show a fund of $220,000 for sending individuals 
and small groups to conferences and get-togethers in foreign coun- 
tries. On page 228 you show another for $150,000 for topical con- 
ferences in foreign countries, none of which are scheduled, appar- 
ently. The justific ation for these amounts seems to be that you have 
been spending about this much in the past. Can you give us any 
breakdown or justification for continuing these excursions 4 

Mr. McCarruy. There are two items involved here, Mr. Chair- 
man. I think the first one on page 221, the international conferences 
and exhibits and so forth, the. first item would apply to the con- 
sultant services furnished to some of the foreign countries, missions 
to evaluate their potential in the nuclear power program. I think 
the other one you are referring to is the exhibits at overseas locations 
which is an undesignated amount included in that amount. I think 
the question is, have we exhibits scheduled for that. 

Mr. Rawacr. I am talking about this $150,000 for topical con- 
ferences in foreign countries. 

Mr. Garpner. The topical conferences, small specialized confer- 
ences, are usually held either in this country in which foreigners 
participate under the sponsorship of the university or conferences 

Mr. Ranaut. Are you referring to the item on page 228 ? 

Mr. Garpyner. Yes. In which Americans travel to conferences, to 
small topical conferences overseas, in which their travel and per 
diem is paid from this fund. During the past year there have been 
10 such conferences, and in fiscal 1959 there were 10, and in fiscal 
1960 so far there have been 10 conferences. 


Mr. Rapavr. Have you any money remaining in the fund from 
these conferences? 

Mr. Garpner. In fiseal 1960 we have now unobligated about $25,- 
(0), 


] 


Mr. Rapavr. How much did vou have in 1960? 

Mr. Garpner. We have about $25,000 unobligated now and we had 
about $50.000 in fiseal 1959 

General Lurpecke. $150,000 in 1960. 

Mr. Rasavur. So that the committee may have some idea about how 
vou use such funds, please supply for the record a detailed account 
of persons who are traveling this year under these programs and for 
what specific purposes. Supply that forthe record. 

Mr. Garpner. Yes, sir. 

(The information follows:) 


AEC TopicaAL CONFERENCE PROGRAM 


The Office of Special Projects administers the AEC’s program of support 
of international scientific conferences. These conferences concern specialized 
areas of research in atomic energy and are normally sponsored by private in- 
stitutions as well as the AEC. The program of support is designed to assist 
American scientists in the acquisition of knowledge of recent scientific ad- 
vances; to help lower the areas impeding the interchange of scientific informa- 
tion among nations: and to promote the peaceful uses of atomic energy through- 
out the world. 
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AEC support is normally based on proposals from scientific organizations, 
The proposal is jointly reviewed (1) by an appropriate AEC program division 
to determine from a scientific viewpoint whether the conference merits AEC 

upport, and (2) by the Office of Special Projects for approval of funds and 
for international advantages. 

Expenses for conferences usually fall into the following categories: travel 
of invited speakers both foreign and U.S., publication of proceedings, sec- 
retarial assistance, administrative costs of the sponsoring organization includ- 
ing travel in the United States for members of a steering committee. 

For support of an international scientific conference held abroad, the pro- 
gram limits support to the payment of a reasonable share of administrative ex- 
penses of a sponsoring U.S. organization and the travel and per diem expenses 
of selected U.S. participants. In those cases where travel and per diem costs 
are involved, U.S. participants are selected by technical committees after a 
review of intended papers for presentation. Selected individuals serve at in- 
ternational conferences as chairmen of sessions, panel members, or as selected 
speakers. 

It should be noted from the attached list of conferences that only a limited 
number have been held abroad and for these conferences U.S. citizens were 
selected to represent the United States. During the past 3 years, 28 topical 
conferences have been supported by the AEC and out of these, 6 were held 
abroad and involved the travel expenses of U.S. participants. The attached 
list of conferences indicates only those which contained travel expense either 
in the United States, abroad, or costs of foreign guests to the United States. 
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FOREIGN EXHIBIT 


Mr. Rasaur. On page 229 you show a request for $325,000 for a 
foreign exhibit but you don’t know where it will take place. It would 
appear that we will have covered a large percentage of the civilized 
world by the time we complete your definite program for 1961. 

Mir. Garpner. We now have requests in, Mr. Chairman, for Beirut 
anc Dam isclls. The State Department has sugeested contert neces in 
Colombia and Chile. Ve have left over requests for an exhibit in 
Australia. We have been requested to put one in Rome. There is a 
possibility that there may be one in Scandinavia. We have a request 
left over from Greece, and we will probably be asked to participate in 


, N yrctr) 
Ohne IM cAUSTLLa. 


Mr. Rapaur. Please supply for the record where the $525,000 is 


urgently needed. Also please pul in a tabulation showing estlnates 
and actual cost for this program for each of the last 5 years. 
Mir. Garpner. Yes, sir. 
The information referred to follows :) 


AEC OVERSEAS EXMIBITS PROGRAM 


lu its budget request the AEC has included 8325,000 for one and possibly two 
uucleur energy exhibits, the locations of which are to be determined at a later 
date. in addition to those exhibits programed and identified in the budget 
request, the Commission has 1S active requests for nuclear energy exhibits to 
be shown in 16 countries. Tentative priorities have been established in coopera- 
tion with the Department of State and the USIS but a final decision regarding 
site locations will not be made until the fall of 1960. The reason for postponing 
this decision is threefold : 

1. More complete information will be available at a later date to determine 
the privrity of locations for those exhibits requested for the summer and fall 
of 1961. 

2. Unlike the Department of Commerce, which budgets on a no-year basis, the 
AKC budgets on a fiscal year basis; accordingly, funds will be needed in fiscal 
vear 1961 to plan, contract for, and construct the one or two exhibits which 
will be presented during the early part of fiscal year 1962. 

3. The decision to set the date for the Third International Conference on the 
Peacetul Uses of Atomie Energy to be held in 1962 or 19638 will not be made 
until September 1960. In the event the U.N. convenes this conference in Septem- 
ber 1962, part of these unprogramed funds will be required for advance planning 
and fabrication of those exhibit items requiring long leadtime. 


education, and information program—Comparison of amount available 
with actual coast er pe rience Operating costs 


j 


In millions of d« 
t 


Civittan AppLIcATION or Isororprs AND Nucriear ENXpLostves 


Mr. Ranaut. Civilian application of isotopes and nuclear explo- 
sives, $11.5 million. Insert pages 230 through 241. 
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(The just ification is as follows:) 










CrvILIAN APPLICATIONS OF ISOTOPES AND NUCLEAR EXPLOSIVES—-OPERATING Costs 








Program statement 




























Estimate, fiscal year 1961 ‘ ; 7 $11, 500, 000 
estimate, fiscal year 1960 11, 000, OOO 
Increase ; = : : ; 500, 000 

Two major programs are included under the above heading: (1) The develop 
ment of industrial uses of radioisotopes and radiation, and (2) the development 
of civilian applications of nuclear explosives (PLOWSHARE). A summary of 


the budget estimates for these two programs follows: 


The isotopes development program in fiscal vear 1961 will continue exploratory 
research and development activities initiated during fiscal year 1959 and 1960. 
This program, primarily of an applied research and development nature, has 
four phases which are integrated to provide balance to the program. These 
phases are aimed toward: (1) expanding the technology and utilization of iso 
topes in connection with industrial and commercial opportunities: (2) providing 
support for the specialized training of persons who can work safely with radia- 
tion; (3) encouraging private production of isotopes in anticipation of the time 
when private industry will supply a major portion of all radioisotopes: and 
(4) developing through research and development activities application of high- 
level Or massive radiation. 

The plowshare program provides for the development of the peaceful uses of 
nuclear explosives including research, development and testing of devices for 
specific applications. The fiscal year 1961 program planned will include: (1) 
research; (2) power, isotopes and basic physics experiment: (3) high explosive 
experiments designed to obtain sealing, effects and safety data; (4) investiga 
tion of applications relative to the recovery of oil: and (5) work toward obtaining 
information on uses of nuclear explosives for excavation. The primary respon 
sibility for the conduct of the technical aspects of this program rests with the 
Lawrence Radiation Laboratory at Livermore, Calif. 




















l. IsoropEs DEVELOPMENT PROGRAM 

















Summary of estimate s by category 


1961 










a) Radioisotope technology development S865. 286 $1. 895. 000 $1. 810.000 
(6) Radioisotope technology trainin O40. O54 975 (WM) 450. 000 
(c) Radioisotope production and process development 501, 641 x4 765, 000 
(d) Industrial process radiation 523 92] 5R4. O00) 65, 000 
(e) Start-up costs 73. 000 ) 0 
(f) Equipment not included in construction projects 239 O74 400, OOO 310, O00 








Total isotopes development program 3, 131, 576 4,000, 000 4, 500, 000 
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JUSTIFICATION OF CATEGORIES 


(a) Radioisotope technology development, $1,810,000 

Radioisotopes and the physical principles by which they are used constitute 
a vast natural resource for scientific and technical progress in all areas of science 
and engineering. This program, therefore, aims to create a broad base for 
development of new and improved radioisotope technology having natural exten- 
sion to many areas of the national economy. These diverse areas include indus- 
try, ugriculture, applied medicine, etc., thus the technology is of major public 
interest. Many isotope methods have not reached their full potential, including 
such widely applicable techniques as activation analysis, radiometric methods, 
gamma absorption analysis, tracer technology, fluid dynamics, etc. Radioiso- 
topes technology will be developed to permit extension to practical applications 
in areas such as production processing and control, water resources, industrial 
waste treatment, air pollution, and other technical fields. 

To achieve broad development of radioisotopes technology, cooperative research 
and development contracts have been undertaken with several geographically dis- 
tributed university centers, research laboratories, AEC national laboratories, 
a limited number of industrial organizations, and other Government agencies 
through cooperative agreement arrangements. 

The major technology development program activities are: 

(1) Radiometric analysis and tracer technology, $410,000.—Radiometric 
methods of analysis provide unique sensitivity and specifically for quantitatively 
measuring exceedingly low concentrations of materials such as environmental 
contaminants. Tracer techniques possess the capability for making important 
technical and scientific measurements not possible by other conventional methods. 
Efforts will be directed toward developing (a)isotope dilution techniques, (0b) 
automatic analysis devices applying radiometric techniques, (c) development of 
new methods of analysis, (¢) development of new sensitive detection techniques 
for chromatographic analysis, and (e) development of new radiometric titra- 
tion methods. 

(2) Activation analysis, $250,000—\Through use of neutron beams and sensi- 
tive radiation measurement systems, it is possible to perform instantaneous 
analysis of many materials not possible in any other way. This method currently 
remains undeveloped except as a laboratory tool for specialized problems. Re- 
search will be undertaken to investigate the limits of sensitivty for additional 
elements and means of increasing resolution by computer techniques, and to de 
velop automatic analyzers to permit fast simultaneous analysis of complex 
mixtures. At present, bombardment (with thermal neutrons, only) is used ex- 
tensively for analytical purposes. The possibility of using monochromatic neu- 
trons of various energy levels for the selective determination of elements having 
high cross section of neutron resonance absorption will be investigated. In 
addition, use of pulsed neutron reactions will be investigated. Activation analy- 
sis technology also will be developed for analytical determinations involving 
stream pollution, water resources, air pollution, biological material, agricultural 
products, soil, textile identification, food contamination, and identification of 
food additives. 

(3) Radioisotope fluid dynaniics techniques, $250,000— Development of radio- 
isotope hydraulic and fluid dynamics techniques will provide widely useful tools 
for exploration and conservation of water and other natural resources. Conven- 
tional procedures are not sufficiently sensitive and specific for solution of many 
of these urgent public problems. Potentially important uses include measure- 
ments of movement and loss of (1) water in rivers, underground streams and 
canals, and (2) fluids in processing systems. Development of these radioisotope 
techniques will also be of great value in such problems as water pollution, harbor 
sedimentation, and littoral drift of beaches. 

(4) Isotopic power and ionization technology, $300,000—\Research and de- 
velopment carried out in fiscal year 1959 demonstrates the technical feasibility 
of use of strontium 90 as a fuel for isotopic power units. In fiscal year 1960, 
a remote, automatic weather station powered by a strontium 90 heat generator 
Will be built jointly by the AEC and the Weather Bureau. Similar cooperative 
efforts will be undertaken with other Federal and State agencies for meeting 
problems of general public interest. Research and development will be under- 
taken on other fission products to examine their feasibility for isotopic power. 
Feasibility investigations will be initiated for utilization of large quantities of 
lission products to regenerate the reactants in chemical fuel cells for small 
power units. 





Radioisotopes, particularly the fission product krypton 85, possess the potential 
ability to eliminate serious static problems in hospital operating rooms, com- 
munications centers, and industrial processes. In addition, radioisotopes have 
the capability of improving the firing characteristics of electron tubes, radar sets, 
and spark devices. Research and development will be carried out on radioiso- 
tope source development and technology related to the ionization phenomena. 

(5) Isotope measurement systems, $200,000— Development of low-level count- 
ing techniques and measurement systems will Open new means of using very 
small quantities of radioisotopes in ground water studies, chemical processes, 
and general tracer techniques. New scintillation systems and solid state detec- 
tion techniques will be researched. Successful developments should lead to ap- 
plication of low-level tracing techniques to production and process control as 
well as to sewage and industrial water pollution problems which hold vast po 
tenti\l for public benefit. 

(6) Gamma absorption analysis, $200,00 The number of available gamma- 
emitting radivisotopes useful as sources of radiation for gamma absorption 
analysis is extremely limited. Further development of gamma absorption analy- 
Sis technology using low-energy photons depends upon development of secondary 
X-ray radiation sources. Development of such low-energy radioisotopie sources 
will provide new research and engineering tools for nondestructive testing of 
metals, biological materials, and chemicals, as well as providing a radiation 
source for medical radiography units. New means for producing these low- 
energy photons will be studied to determine necessary characteristics to meet 
specific applications. Beta ray sources, electron capture sources, and secondary 
X-ray sources will be developed to support these promising techniques. 

(7) Nondestructive testing, $200,000. Radioisotope techniques for nondestruc- 
tive testing can play an increasingly important role in missile construction, air- 
craft, ships, and highway structures, as well as many other important industrial 
applications. The opacity of materials to thermal neutrons, irrespective of the 
sequence of atomic number, holds much promise in the field of nondestructive 
testing. Principal needs for research and development include (1) neutron 
sources With suitable energies, and (2) sensitive detectors that will provide 
proper resolution of the neutron fluxes from the material being tested. Fission 
products, such as Cs**, Pm™, Sr”, and Kr” are potentially very important in 
this connection due to their variety of radiation energy ranges, but much addi- 
tional work needs to be done on source development and techniques for measur- 
ing the transmitted radiation signals. 


(b) Radioisotope technology training, $450,000 


The objectives of radioisotopes technology training recognize (a) the inherent 
impossibility of encouraging widespread and new applications of radioisotope 
techniques in the absence of industrial manpower trained to exploit these pro- 
cedures safely and routinely, and (b) the importance of education in dispelling 
the unwarranted fear and concern which limit the widespread peaceful applica- 
tions of atomic energy. 

(1) Industrial radioisotope training, $100,000.—The 6-week training course in 
the industrial applications of radioisotopes at the Oak Ridge Institute of Nuclear 
Studies will be offered four times during fiscal year 1961 for industrial scientists 
and engineers. In addition, two short summer offerings will provide concen- 
trated attention to advanced industrial research and applications. Each course 
will accommodate 24 students. <A registration fee of $25 is charged each partici- 
pant. The estimated student load, costs, and revenues for this course are as 
follows: 


Actual Estimate Estimate 
fiscal year fiscal year fiscal year 
1959 1960 1961 
Numer of students 5 v2 
Oversating eost he $7: $100, 000 $100, 000 
Revenues ‘ $1, 900 $3, 000 
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(2) Radioisotope training assistance, $150,000.— Undergraduate, graduate, 
and industrial courses in radioisotopes and radiation technology will be sup- 
ported through equipment grants to colleges and universities. Minimal as- 
sistance will be provided a smail number of colleges and universities to stimu- 
late lecture and laboratory instruction in radioisotope characteristics and tech- 
niques. Overall objectives of this education assistance program continue to 
be— 


(a) Provision of increased regional training opportunities for indus- 
trial scientists and engineers; 

(b) Availability of personnel adaptable with minimum additional train- 
ing power reactor technology and other nuclear development activities ; 
and 

(c) Establishment of a reservoir of trained manpower to meet the grow- 
ing needs of industry, Government, and the military. 


(3) AEC-NSF summer institutes, $100,000—The cooperative AEC-NSF pro- 
gram initiated in fiscal year 1960 will be continued during fiscal year 1961. 
Radioisotope training institutes for college faculty in the physical sciences 
and engineering will accommodate approximately 100 participants through ap- 
proximately five S8-week summer institutes. AEC support for this program 
covers operating funds for the institutes, and the National Science lounda- 
tion provides a stipend and travel expenses for the participants. This special- 
ized training in radioisotope techniques and handling procedures increases con- 
siderably the quality of instruction and capabilities of the many smaller col- 
lege and university faculty. Furthermore, it assures more effective use of 
specialized training equipment that might be provided to the participant’s in- 
stitution through the various assistance programs sponsored by the Federal 
Government. 

(4) Other radioisotope training activities, $100,000.—A limited activity for 
the development of training aids for colleges and universities will be continued. 
There is a recognized need for well-planned training aids specifically oriented 
to radioisotope techniques applicable to industrial research and development 


problems. 


(c) Radioisotope production and process development, $765,000 


Fission product utilization is becoming more widespread with the passage 
of time. New applications and increased utilization of radioisotopes have 
created a need to increase the availability of new or existing products. Pro- 
duction demands on the fission product pilot plant and the demands made for 
greater yields and high purity processes to separate and purify the various 
fission products, exemplify the need to pursue the radioisotope production and 
process development program. 

(1) Radioisotope production development programs in fiscal year 1961 will 
include contracts with private research and development organizations for the 
development of prototype equipment and production processes, products, and 
markets to promote the economic utilization of fission product isotopic sources. 
A total of $50,000 is required in fiscal year 1961 for this work. 

(2) Fiscal year 1961 radioisotope process development programs will place 
major emphasis on the development of processes for the recovery and purifica- 
tion of fission products from the many different types of power reactor fuel 
and AEC production reactor fuel reprocessing effluents. The fiscal year 1961 
estimate of $250,000 includes provision of experimental apparatus for the dem- 
onstration of fission product recovery processes in conjunction with the Oak 
Ridge National Laboratory reactor fuel reprocessing pilot plant. 

(3) Separation and purification methods will be developed and demonstrated 
using solvent extraction, ion exchange, electroplating and electromigration in 
fused salts. The long range objective of these studies is the evolution of an in- 
tegrated essential material-fission product recovery scheme having advantages 
that include reduction of power costs, increased availability of low cost fission 
products and optimized waste disposal. Properties of fission products and other 
isotopic source compounds will also be studied to define their physical and chemi- 
cal characteristics. Measurements will be made of radiation fields and shield- 
ing requirements so that safe containment of isotopic sources can be effectively 
achieved with minimum weight shields. Investigations will also be made of 
the yields of reactions, such as (n.p), (n,r) and (n,2n) to produce new radio- 
isotopes in high flux reactors that are valuable tools for agricultural, biological, 
medical, and industrial research. This work will require an estimated $465,- 
000 in fiscal year 1961. 
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(ad) Industrial process radiation, $1,165,000 

Programatie emphasis will be on utilization of fission product wastes, utiliza- 
tion of radiation for conservation of natural resources, and development of 
processes for which nuclear reactors would be economic sources of radiation. 

(1) Studies to provide physical data on the radiation engineering character- 
istics of radiation sources are essential to ultimate development of pilot plant and 
eventually production facilities for chemicals and other materials using massive 
quantities of radiation. This work will increase during fiscal year 1961. The 
results of this work will be correlated in a radiation engineering handbook. This 
work has the purpose of establishing radiation as a source of energy for 
chemical processing similar to other sources of energy. It includes the evalua- 
tion of hazards inherent in the use of large megacurie radiation sources such as 
fission product cesium 137, heat generation problems, methods of handling, 
fabricating and encapsulating and testing many different kinds of isotopic 
sources, <A total of $395,000 is included in the estimate for this work. 

(2) Research work on selected chemical reactions will be performed con- 
currently with radiation engineering research at an increased level. It will 
include investigation of feasible radiation processes to improve the economics 
of the processes. Research on the primary and secondary products of radia- 
tion interaction with matter will be expanded. Contract activities will be aimed 
at learning to predict radiation reactions and eventually, through judicious 
choice of conditions, to “tailor-make” chemicals. This work will require an esti- 
mated $370,000 in fiscal year 1961. 

(83) Efforts initiated in fiscal year 1960 on the use of nuclear reactors as 
sources of ionizing radiation will continue. Experimental work to establish 
technical feasibility and investigate the process engineering problems related 
to the use of reactors for chemical processing will be conducted. 

Chemonuclear reactor radiation process design studies also will be carried 
out. 

Studies to date have indicated that there are a number of different chemical 
reactions that might be performed using reactor radiation. These include both 
liquid and gaseous systems. Production of nitric acid by irradiation of air 
in a nuclear reactor is an example of a gaseous system. 

Several different types of reactors might be used to carry out these reactions 
depending on processing requirements. Possible reactor systems include 

(a) Fission fragment systems wherein the reactor fuel is in the form 
of thin fibers or dust, thus permitting the fission fragments to escape from 
the fuel and import their energy to a chemical system. 

(6) Fission gamma systems wherein chemicals to be processed are passed 
through the reactor in such a way that they absorb the reactor’s gamma, and 
in some cases, neutron radiation power. 

(c) Circulating loop systems wherein an easily radioactivated material 
is continuously piped through the reactor and the radiation utilized by 
exposing chemical systems to the activated material as it circulates outside 
the reactor. 

A number of detailed studies aimed at evaluating specific reactions and types 
of reactions coupled with appropriate reactor schemes are necessary. These 
will provide a firmer basis than has been available for evaluating the economic 
potential for chemonuclear reactor radiation processes. Optimization of re 
actors for electric power or process steam presents far different requirements 
than optimization for radiation power. Consequently, there presently exists 
no true basis for economic evaluation of chemonuclear reactor radiation proc- 
essels. Also, design studies will bring into better focus the engineering prob- 
lems that will arise and need to be solved before actual construction of a chemo- 
nuclear reactor can be considered. These include such problems as: 

(a) Removal from reactor produced products of any radioactivity they 
might contain. 

(b) Maximizing the amount of reactor power which is utilized in the 
form of ionizing radiation. 

(c) Achieving radiation process operating requirements of temperature, 
pressure, throughput, physical state (i.e., gas or liquid), ete. 

The estimate includes $100,000 for this work in fiscal year 1961. 

(4) During fiscal year 1960 the Commission initiated a program of research 
and development on low-dose radiation processing of foods to extend the refrig- 
erated shelf life of food products such as meat, fish, vegetables, and fruits. 
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Program activities in fiseal year 1961 will include completion of startup efforts 
initiated in fiscal year 1960 to (a) collect and analyze research and develop- 
ment work to date relevant to the low-dose radiation processed foods program, 
(b) identify specific food products promising advantages through low-dose radi- 
ation processing, (c) initiation of selected research projects, (d) design of ir- 
radiators required for conduct of the program, and (e) provision of small 
research irradiators required for carrying out fundamental work. 

Radiation study agreements will also be made whereby irradiation service 
will be furnished without cost to qualified private organizations who in return 
will carry out necessary laboratory evaluations of low-dose radiation processed 
food without charge and will make the results of their studies generally avail- 
able. The estimate includes $300,000 for this work in fiscal year 1961. 


(e) Equipment not included in construction projects, $310,000 

Twenty thousand dollars is required at the Oak Ridge Institute of Nuclear 
Studies for the purchase of specialized laboratory equipment to be used in con- 
junction with the basic courses on industrial utilization of radioisotopes. Two 
hundred and twenty-five thousand dollars is required to maintain the AEC’s 
isotope production program at ORNL, and $65,000 to support the high-intensity 
radiation development program at BNL. 

Following is a summary of operating costs and related equipment costs for 
fiscal year 1961: 


Contractor | Other oper- Equipment 


$20. 000 
225 », 000 
5, 000 

0 


Oak Ridge Institute of Nuclear Studies..........-...---------..------ a] $100, 000 
Oak Ridge National Laboratory a A Sea ee ee 715. 000 
Brookhaven National Laboratory. -- a Sabie BAERS 395, 000 
All other. _-- a wavibosuau eS an ee pede ve: 2, 980, 000 


Total cc tlede e 4, 190, 000 310, 000 


ting costs ae costs 
| 
co 
g 


2. PLowsHARE PROGRAM 


Summary of estimates by category 


Actual, | Estimate, Estimate, 
‘ategory | fiscal year | fiscal year fiscal year 
| 1960 1961 
| 
Research and development : ; coal $1, 071, 505 $3. 200, COO | $3, 200, 000 
Feasibility experiments . 355, 62 5. 600, 000 | 3, 700, 000 
Equipment not included in construction projects---- 203, 605 200, 000 100, 000 


Total 2, 630, 821 7, 009, 000 | 7, 000, 000 


JUSTIFICATION OF CATEGORIES 


(a) Research and development, $3,200,000 

The amount requested will provide the research effort to support a program to 
study the utilization of nuclear explosives for peaceful uses. This research en- 
compasses feasibility studies, device development, and investigation of effects. 
Feasibility studies are conducted to identify new areas in which nuclear ex- 
plosives may be utilized for peaceful purposes. Device research is directed to- 
ward the development of nuclear explosives designed specifically for peaceful 
rather than military uses by incorporating features such as minimum use of 
critical materials, low yield of radioactive debris and minimum utilization of 
classified design information. The effect study will support all potential appli- 
cations now being investigated. More specifically, it includes the measurement of 
properties of materials, such as their melting points and failure strengths, the 
development of techniques and instruments for measuring these properties, and 
development of special computer techniques. Particular emphasis will be given 
in the budget year to the analysis of raw data obtained from the high explosive 
and Gnome experiments. 
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(4) Feasibility experiments, $3,700,000 

The activities included in this category are designed to demonstrate the peace- 
ful applications of nuclear explosives. The fiscal year 1961 budget provides for 
work on (1) a power, isotopes, and basic physics experiment (Project Gnome) ; 
(2) high-explosive experiments designed to obtain scaling, effects, and safety 
data; (3) work on oil exploratory project; and (4) work toward a civil engineer- 
ing investigation experiment. 

In the Project Gnome experiment, it is proposed to detonate a nuclear device 
in the range of 10-kiloton vield in a salt formation in the Carlsbad area of 
southeastern New Mexico. The experiment is designed as a contained explosion 
to provide information on the possibility of generating useful power through 
utilizing the heat released from such a detonation; to investigate the possi- 
hility of the production and recovery of isotopes, which in principle can be pro- 
duced by the high-energy particles from a nuclear explosion; and to carry out 
certain basic physics experiments not feasible by other means. 

The high explosives experiments initiated in fiscal year 1960 will continue dur- 
ing the budget year. The project consists of several high explosive detonations in 
different media to obtain the following types of data which will aid in designing 
the nuclear experiments: (1) ‘The relationship of crater dimensions to depth 
of burial; (2) effects of simultaneously detonated charges; and (5) empirical 
verification of theoretical scaling laws. Through the use of high explosive ex- 
periments, much essential data can be secured which otherwise could be acquired 
only from nuclear detonations. 

Investigating the application of nuclear explosives to oil recovery is the ob- 
jective of the oil exploratory project. Two experiments are being investigated 
for possible accomplishment: (1) An experiment to obtain data on the use of 
nuclear explosives in the recovery of oil from tar sands, and (2) an HW experi- 
ment to obtain safety data on detonations in oil shale. 

The civil engineering project is planned as an experiment to obtain engineer- 
ing and scientific information applicable to the use of nuclear cea s for ex- 
cavation purposes. The site being investigated for the first experiment (Project 
Chariot) is on the coast of Alaska near Cape Thompson. From the experiment 
would be secured data on the relation of yield to crater size; the effects of simul- 
taneous detonations on crater dimensions; depth of burial to distribution of 
debris; crater dimension to characteristics of the media; and ecological effects, 
if any, from a partially contained detonation. 

























(c) Equipment not included in construction projects, $100,000 

The amount budgeted under this category is to provide for necessary field 
support and scientific measurement equipment. Equipment costs related to other 
operating costs in fiscal year 1961 are as follows: 







Contractor | Operating Equipment 





Lawrence Radiation Laboratory_................_-- Sa a ae gee a ..-| $3,500,000 $100, 000 
All other_____- ae SP tig Rents a i se cee ee 3, 400, 000 | 0 
Total ste ; : a ae se vaciadeeed, 100, 000 



















Mr. Razavur. Testimony given the committee in the past concerning 
the isotope program is to the effect that industry is putting vast sums 
into isotope development for application in private enterprise. Why 
is it necessary for the Government to continue to sell this program to 
the tune of $4.5 million? 

Dr. ArBersoLp. Last year your committee asked 12 questions of a 
basic and challenging nature about the relative role of Government 
and industry in this activity. We have had these questions that your 
committee posed, and our answers, reviewed by our Advisory Com- 
mittee on Isotopes and Radiation Development, by executives of the 
National Association of Manufacturers, by executives of the Atomic 
Industrial Forum and by various industry groups. We found, I 
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believe, general agreement that there is a need for Government support 
in this area. The funds that private enterprise puts into this program 
are largely in the end uses. We are trying to develop and extend the 
basic techniques, the principles of the broad field of isotope and — 
tion technology, as an integral part of the whole field of nucle: 
technology. 

I can supply for the record figures on what our estimates are of the 
approximate investments of private enterprise, but as 1 indicated 
industry’s investments are largely on final applications, on routine 
uses like isoltope gages. We estimate that the investment in isotope 
gages a all kinds is over $25 million. In isotope radiography, it is 
over $5 million. So in the routine uses of that type there is probably 

nt over $30 million invested. In applied research uses, we estimate 
from the number of isotope labs and related equipment in use by in- 
dustry that another investment of around $25 million is involved. 
In the gamma ray radiation field, about 100 companies have labora- 
tories and irradiators. We estimate that this represents an investment 
of around $5 million. This would make a total of around $30 million 
in the research areas. 

Mr. Ragsavur. You said something about the same as last year. 

Dr. Arpersotp. Approximately. But it goes beyond that. In- 
dustry’s investment is aimed more at final end use more than in the 
development of principles and techniques. 

Mr. Rasaur. Do you need this much money for that? I should 
think that the effect of the use of these isotopes in industry would 
be something that industry would be very interested in and would 
pick up fas st, and see how it applies to them. Now, they may need some 
instruction on it in the beginning, but it does seem to me that the 
Government could start reducing its program, at least the sales end 
of it. 

Dr. ArBersoLD. Our activity includes four subprograms. One is 
that we are responsible for production of all isotopes for all uses, 
medical, agricultural, scientific, industrial, and even for military uses. 
A large item of our budget, about a million dollars, is for develop- 
ment of new isotope production methods, particularly for useful fis- 
sion products. Another large item is the development of the board 
field of high-intensity radiation. This is an area which requires the 
use of very large sources of radiation and industry has not worked out 
the techniques ‘for doing this. For this purpose we have a laboratory 
being built at Brookhaven called the High Intensity Radiation Devel- 
opment Laboratory, which will be in construction very soon. Develop- 
ment of radiation uses is an area in which the Government can make 
a very important contribution. 


NEW APPLICATIONS 


Mr. Rasautr. What new applications of isotopes have been developed 
with Government funds, and what new applications have been de- 
veloped with private funds since last year? You can supply that for 
the record. 

(The material referred to follows:) 


Much of the isotope technology we are developing will not only make scientific 
and engineering contributions helpful to industry but will bear directly on 
problems of public concern. Radioisotopes techniques are being investigated 
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for use in areas of water resources, weather, air pollution, and industrial waste 
treatment and disposal. 

Major development activities initiated during the past year include a coopera- 
tive program with the Weather Bureau to build a radioisotope-powered, un- 
manned weather station to automatically transmit weather information from 
such remote areas as the Arctic. This will make possible collection of weather 
data from areas of the world where it was previously impossible, and ultimately 
contribute to a major advance in the science of weather predictions. 

Two instruments utilizing radioisotopes have now been developed under the 
OID program for analyzing the upper atmosphere for ozone and moisture. These 
instruments will be test flown in an Air Force weather ballon this month. This 
is an AEC, Weather Bureau, Air Force program to learn about the effects of 
ozone on long-ranve weather. 

Smog control groups have emphasized the need for automatic, sensitive, 
analyzers Which permit quick collection of data and implementation of control 
procedures. Under the isotopes program, we have developed the prototype of 
a unique analyzer using the fission product gas Krypton 85 to measure smog 
constituents such as sulfur dioxide and ozone. A new principle of instrument 
analysis has been made available for fighting this national problem. 

Radioisotope chemical procedures have been developed for cement which 
eliminates time-consuming steps. The American Society of Testing Materials 
has offered this as a tentative procedure for analyzing cement. Development 
of nuclear techniques for determining more efficient mixing of cement is in 
progress. The Bureau of Public Roads has encouraged these developments as 
beneficial to the national highway program. 

Radioisotopes offer unique tools for increased understanding of underground 
flow of water, and many more water resource factors such as rainfall, runoff, 
ground water recharge, and waste discharge. We have been working with the 
U.S. Geological Survey and other groups in developing a systematic study of 
how nuclear techniques can be used in solving water resource problems. 


which was made by the AEC to Congress, entitled “Isotopes in 
Science and Industry.” This reviews the progress in medicine, agri- 
culture, and science as well as in industry. This is a large report 
so I can supply just a condensation of those areas covered by our 
program. 

Mr. Ranavr. You can supply what you think is necessary for the 
record. I understand we have one with the committee now. You 
may vive us a condensation of that for the record. 

(The material referred to follows:) 


Dr. Arpersoip. I would like to call attention to a special report 


The special report reviews in detail the contributions that radioisotopes and 
radiation are making to the sciences, agriculture, medicine, and industry. 
Discussed in the report is the impact of radioisotope use: on medical diagnosis 
and therapy: on research in the physical, chemical, and life sciences; on de- 
velopment of new industrial applications: and on the development of techniques 
and principles for using high intensity ionizing radiation as a scientific and 
industrial tool. 

In the development of new technology for radioisotopes and radiation, the 
Commission has placed leading emphasis upon work that promises public 
benefit. The report reviews several of these types of activities, many of which 
are being undertaken on a cooperative basis with other Government agencies. 
Other AEC-supported work is being carried out through research and develop- 
ment contracts with private industry, with national laboratories, and with 
colleges and universities. The report also outlines the AEC radioisotope pro 
duction and distribution programs, which respond to nationwide medical, 
research, and industrial demands, and include the development of new radio- 
isotopes needed for many research purposes. 

The report discusses the need for training and education in radioisotope 
technology in order to provide for the much broader use of radioisotopes and 
radiation which is already beginning to be evident. A major consideration 
in such training is to provide for the safe handling and use of radioactive 
materials as their utilization in agricultural, medical, and industrial 
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PLOWSIHARE PROGRAM 


Mr. Rapavut. Your objectives for the plowshare program are the 


same as last year. First, to develop power by exploding a bomb 


underground in New Mexico; second, to get oil out of oil shale in 
Colorado; and, third, to dig a harbor in Alaska. Have you gotten any 
closer to these objectives with the $7 million you are spending this 
year ¢ 

Mr. Kero. Mr. Chairman, taking those in order, the Commission 
recently approved proceeding with the Gnome project. In the middle 
of March bids were issued for certain construction with regard to this 
project and request for bids is now out and we are hoping around the 
lst of May to receive the bids and proceed with the actual construc- 
tion for the Gnome project. 

With regard to the oil-shale project, the noe on your list, that 
would be perhaps in Colorado, Wyoming, or Utah. We are now 
proceeding and have designed a high-exp alive exper iment there that 
is scheduled to be shot in June of this year. This high-explosive 
experiment will give us the necessary data to position the nuclear 
explosive for the actual test. 

With regard to the third item on your list, Mr. Chairman, and that 
is on Chariot, we have done a lot of technical analysis there about the 
veology and the hydrology of the site, and so forth, and we do feel 
that we have the information necessary to design the experiment. 

In addition, we are proceeding on environmental studies that will 
enable the Commission to determine whether in fact the shot can be 
made. 

Mr. Rapavr. How much of the $7 million have you spent ? 

Mr. Kero. About $4.2 million. 

Mr. Rasavur. Will you use the rest of it during the balance of the 
year ¢ 

Mr. Keto. Yes, sir. 

Mr. Rapaut. At a time when funds are urge ently noes for defense 
and the Federal fiscal situation is so precarious, how can you iustify 
this project which we don’t really need in the foresee: ab le future? 

Mr. Kero. I believe, sir, that the Chairman has expressed his feel 
ing on that, that it is a very important project, and we do have very 
great hopes for it. I could take the same list on the Gnome project 
and discuss specific aspects of Gnome. 

Mr. Rapavr. If you wish to enlarge on your remarks, you may do 
so when you get your testimony back. 

Mr. Kero. Thank you very much, sir. I appreciate that. 

Mr. Rawavr. Has any segment of American industry or business 
indicated any interest in this program ? 

Mr. Kero. Yes, sir. 

Mr. Ranaut. Who? 

Mr. Kero. The petroleum industry has expressed an interest in the 
oil-shale shots, sir. 

Mr. Ranaut. Off the record. 

(Discussion off the record.) 
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STATE ACCEPTANCE OF NUCLEAR EXPLOSIONS 


Mr. Ranaut. Do you envision that any State or local government 
will accept the idea that fissionable material, with all of its accompany- 


ing hazards, should be used instead of dynamite or other tools to dig 
harbors, harvest oil, or make heat 4 


Mr. Kero. We pslieoe that these shots can be 

Mr. Rasavut. Do you think local vovernments will accept the idea 4 

Mr. Kero. I believe that is right, they will. In the State of New 
Mexico, for example, we have had to the best of my knowledge no 
such protest on the Gnome shot, si 

Mr. Fioserc. Part of the purpose of these shots is to demonstrate 
their feasibility and safety. That is why some of the sites have been 
chosen as they hi ave. 

Mr. Rasavut. How can this project proceed during the test suspen- 
sion et 

Mr. Kero. The United States, United Kingdom, and Soviet Union 
have agreed in principle on the fact that the plowshare program 
should be continued. 

Mr. Razavr. I thought the other day they said here there would be a 
problem to have such activities as this under the program. 

Mr. Kero. Mr. Chairman, I believe that specific statement was di- 
rected at the development of certain types of devices that would be 
very helpful in the plowshare program. These devices would be very 
clean devices. They would be economical devices. They would be 
devices with a great deal of flexibility, and it would take a program of 
development and experimentation to de ‘velop these particular devices. 

Mr. Rasavur. Do you feel the test suspension would permit this to 
goon? 

Mr. Fiosere. I believe it will permit it to go on, Mr. Chairman, but 
there is no doubt that the test suspension will have an inhibiting effect 
on it. In other words, the program cannot blossom as fully, as quickly 
if the test suspension takes place. 


COMMUNITY PROGRAM 


Mr. Rapsavur. Now we have the community program, $10.4 million. 
Insert pages 242 through 257 in the record. 
(The justification is as follows :) 
COMMUNITY PROGRAM OPERATING COSTS 


Program statement 


Bre ON OTN EON ec wen he, DOE ee 
UR Ira RNR RI cecseweseisemeiianeerenn ave 14,682, OP 
NO ine a ‘hit oe go Te ae 4. 128, 000 


The community program provides for 
1. Operation and administration of the AEC controlled and operated com- 
munity of Los Alamos, N. Mex., including municipal services, utilities, hos- 
pital, housing, and commercial properties. 
2. Housing and operation of utilities for project-connected employees at 
Sandia, N. Mex.:; Monticello, Utah ; and Grants, N. Mex. 

3. Making assistance payments to the former AEC communities of Oak 
Ridge, Tenn., and Richland, Wash., in accordance with the Atomic Energy 
Community Act of 1955, as amended (Public Law 84-221). 

The principal operations of the community of Los Alamos are carried out 

under a cost-type contract. Commercial facilities are generally operated by pri- 
vate enterprise through lease or concession agreement. 
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Housing and utilities are provided for a small AEC community of 1,500 resi- 
dents located within Sandia Base at Albuquerque, N. Mex. Limited housing is 
also provided for employees engaged in raw-materials program activities at 
Monticello, Utah, and Grants, N. Mex. 

The estimates for assistance payments at Oak Ridge and Richland are based 
on Public Law 84-221, which provides that for a period of 10 years from the date 
of transfer of any municipal installations to a governmental or other entity the 
Commission shall make annual assistance payments of just and reasonable 
sums. In determining the amount and recipient of such payments, the statute 
states that the Commission shali consider- 

(1) The approximate real property taxes and assessments for local im- 
provements which would be paid to the governmental entity upon property 
within the community if such property were not exempt from taxation by 
reason of Federal ownership; 

(2) The maintaining of municipal services at a level which will not im 
pede the recruitment or retention of personnel essential to the atomic 
energy program ; 

(3) The fiscal problems peculiar to the governmental entity by reason 
of the construction at the community as a single purpose national defense 
installation under emergency conditions : and 

(4) The municipal services and other burdens imposed on the govern- 
mental or other entities at the community by the United States in its oper- 
ations in the project area. 

The decrease in gross cost levels of $4,428,000, as reflected in the summary 
table, is attributable primarily to the reduction in cost of operation and ad- 
ministration as a result of the disposal of the communities of Oak Ridge, Tenn., 
and Richland, Wash. However, the reduction in costs for these Communities 
is partially offset by increased costs at Los Alamos, N. Mex. 

While the gross cost level decreases $4.4 million, the net cost to the Commis- 
sion after application of revenues increases $0.4 million from fiscal year 1960 and 
increases $1.2 million from fiscal year 1959. This increase in net operating 
costs is attributable to the disposal of Oak Ridge and Richland with the re- 
sultant loss of income, and higher costs at Los Alamos due principally to wage 
increases and increased school costs. 

The revenues from community operations are included under the program 
revenues applied as a reduction in the operating expenses appropriation. <A 
summary comparison of community operating costs and revenues is shown in 
the table on the next page. Tables of operating costs and revenues by category 
for each community are included in the pages following : 


Summary of community costs and revenues 


Actual Estimate Estimate 
fiscal year fiscal year fiscal year 
1459 LY60 1961 


Operating costs 
Oak Ridge, Tenn ‘ | $7, 003, 455 $6, 615, 000 BS 000 
tichland, Wash ‘ paewaws . . , 028, 677 000 256. 000 
Los Alamos, N. Mex i 968, 841 5 205. (0K 535, 000 
Sandia, N. Mex__-. SS, 782 395, 000 395. 000 
Monticello, Utah, and Grants 1 29, 846 19, 000 000 


Total operating costs vi Bia ; 601 14, 632, 000 000 
Revenues (budgeted under revenues applied): | 
Oak Ridge, Tenn_ a , 611 4. 006, 000 | 0 
Richland, Wash 2, 294 945, 000 000 
Los Alamos, N. Mex.---.--- ; : 090 | 5, 010, 000 | 5, 000 
Sandia, N. Mex-.--- ‘i 684 515, 000 5 


arabes ina 5, 000 
Monticello, Utah, and Grants, N. Mex-- 37, 944 25, 000 


000 


Total revenues-_. : 3, 188, 623 501, 000 5, 000 


Net operating costs 
Oak Ridge, Tenn . 179, 844 109, 090 3 000 
Richland, Wash , 209, 383 363, 000 176 
Los Alamos, N. Mex___- 9, 751 285, 000 445, 000 
Sandia, N. Mex 69, 902 000 120, 000 
Monticello, Utah, and Grants 8, OOS i, 000 6, 000 


, 0OO 


Total net operating costs 3, 320, 978 000 $, 507, 000 





OAK RIDGE, TENN. 


The fiscal year 1961 estimate for Oak Ridge provides principally for assistance 
payments to the incorporated city of Oak Ridge in accordance with chapter 9 of 
the Atomic Energy Community Act of 1955, as amended, Public Law 84-221. 
The estimate is hased on the following assumptions: 

1. The population of Oak Ridge will remain at the present level of approxi- 
mately 28.000 through fiscal vear 1961 

2. Roads and streets were transferred to the incorporated city on June 26, 
1959, but will be maintained by AEC through June 30, 1960. Schools were trans- 
ferred on December 31, 1959. (Under Tennessee State laws, funds for school 
aid from State and county sources will not be available to the Oak Ridge city 
school system in fiscal year 1961.) Transfer of other facilities such as the 
water, sewerarve and electrical distribution systems will be made to the city 
by July 1, 1960. Termination of all phases of community disposal will 
be completed for approximately 6 months after July 1, 1960. 

3. Transfer of the new Oak Ridge Hospital nnder Public Law 84-221 will be 
made to the Oak Ridge Hospital of the Methodist Church, Inc., at the beginning 
of fiscal year 1961. No assistance payments under Public Law 84-221 
anticipated. 

4. All property will be sold by the end of fiscal year 1961 (See table IT.) 


Additional details are presented in tables I and IT on succeeding pages. 
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TABLE I.—Oak Ridae 


0 

0 

0 

0 

equipment " ( 0 
Community disposal 214, 57 , 612 $3, 000, 000 


nents to municinalitie , 333 2,295, 000 
in assistance payments 57 ) 105, 000 


Total gross costs_-. ‘ 5 ' , O00 3, 000, 000 
2, Revenues (budgeted under Revenues Applied 
(a) Municival 000 | 
(b) Utilities , 495 000 
(c) Real estate operations _o 000 | 


(d) Hospital ‘ 5 s ; 000 | 


iewwe 


Total revenut - - : 3 , 000 


3. Net costs | | 
(a) Municipal_--- | 2, & , 390, 000 | 


(1) Schools 2, 1% Q8 | 938, 000 

(2) Other , 52° 452, 000 | 
(b) Utilities | 170, 195 -702, 000 
(c) Real estate operations : ; -440, 229 | 1,000 | 
(d) Hospital 19, 02 114, 000 | 
(e) Equipment | 8, 194, 000 
(f) Community disposal ‘ 576 , 612, 000 


sococoo9o °& ie 


(1) Assistance payments to municipalities_- 333, 000 
(2) Costs other than assistance payments... | 214, 576 | 279. 000 | 


| 


Net costs ae : . : ‘ 2, 179, 844 2, 609, 000 | 
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ATE U 


Aromic ENERGY COMMISSION—COMMISSION-OWNED “P 
PROPERTIES FOR SALE UNDER PuBLIc LAw 221 


TABLE II.—Oak Ridge, Tenn. 


Number of units remaining unsold 
Inventory, 
July 1, 1956 
Actual, )stimated, Estima 
30, 1959 30, 1960 | June; 


Residential 
gle and duplex housing 
j 


vartment building 
yrmitories 
int and privately developed land 


Subtotal residential 
Commercial and nonresidential 


Grand total 


} 


and 834 duplex houses (1,668 fam 


RICHLAND, WASH. 


The fiscal year 1961 estimate for Richland provides for assistance payments in 
accordance with chapter 9 of the Atomic Energy Community Act of 1955, as 
amended, Public Law 84-221. The estimate is based on the following 
assumptions: 

1. The population of Richland will remain at the present level of approxi- 
mately 27,000 through fiscal year 1961. 

». Police, fire, engineering, and city clerk were transferred to the city of 
Richland on June 1, 1959; all other municipal functions, including conservation 
of health and welfare, were transferred on September 1, 1959. Utilities, in- 
cluding water, waste removal, and sewerage, were transferred on October 1, 
1959; the electric utility was transferred on November 1, 1959. 

3. The estimated assistance payment of $68,000 to the Kadlee Methodist Hos- 
pital in fiscal year 1961 will bring the total assistance payments to the amount 
of $393,000 which is the maximum agreed to in the memorandum of understand- 
ing between AEC and Kadlee Methodist Hospital dated June 6, 1958. No fur- 
ther assistance payments after fiscal year 1961 are anticipated. 

4. The assistance payments to the Richland School District are based on 
estimated rates under Public Law 81-874 entitlement, assuming full occupancy 
of Richland housing in view of NPR construction program. 

5. All property will be sold by the end of fiscal year 1961. (See table II.) 

Additional details are presented in tables I and II on succeeding pages. 
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TABLE I. Richland, Wash. 





Lo 
Aton 
the | 
with 
Gross costs to be 

t) Municipa $1, 5 $233, 0 tribu 
b) Utilities aa 580, 527 7 > 
c) Real estate oF t 503. 265 77" O00 a comt 
1) Equipment 2, Ih 


0 0 
e) Community 


Actual, 


0 


000 $1, 256, 000 fisca 


i j Rs 5 
ments to municipalities 192, OOO 424, 000 ees 
nents to schools 068 000 000 spec 
nents to hospitals O46 OOO , 000 only 
issistance payment ) ( ( . 
tance payme OS OUU , repr 


677 : 000 25 4-ve: 
: > = in pi 
Revenue (budgeted under revenues applied 
1) Municiy an O3R 67 O00 unde 
} Utilitie 3 ~ 000 


O00 


5, 000 


(c) Real 

(d) Equipment 
Community posal 7 1, 701, OOO 

1) Assist 

’) Assistance payinents t 

3) Assistance payments to 


Costs other than assista 


Net COStS 


Atomic ENERGY CoMMISSION—COMMISSION-OWNED “‘PRIVATE U 
ERTIES FOR SALE UNDER PuBLic Law 221 


~- 


TABLE II.—Richland, Wash 


Number of units remaining unsold 


Inventory 
July 1, 1956 | Actual June | Estimated | Estimated 
30, 1959 June30, | June30, 

1960 | 1961 


\-- ——-—- 

Residential: | 
Single and duplex housing 

Apartment buildings 

Dormitories 


Vacantand privately developed residential 


Subtotal residential 
Commercial and nonresidential __ 


Grand total 





1 Includes 3,787 single-family houses and 1,018 duplex houses (2,036 family units). 
2144 family units. 
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LOS ALAMOS, N. MEX. 


Los Alamos, N. Mex., a community of approximately 13,750, is operated by the 
Atomic Energy Commission to support the research and development program of 
the Los Alamos Scientific Laboratory. The total cost of providing the residents 
with municipal services, schools, utilities, housing, and medical care is estimated 
to be $5,535,000 or $240,000 more than the current year. The basic factors con- 
tributing to this increase are the growing school population, rising wage level of 
community employees, and additional housing maintenance expenditures. 

The AKC contribution to school operations will be increased by $85,000 in 
fiscal year 1961. This reflects enrollment growth (4,180 to 4,350), merit salary 
increases, adjustment of the basic salary schedule, and increased staff for 
specialized high school facilities which will be available September 1, 1960. The 
only other category showing a significant change is real estate operations. This 
represents additional wage payments for maintenance personnel, adoption of a 
4-vear painting cycle, and extensive roof repairs. The rising costs will be offset 
in part by higher revenues resulting from the housing modification program now 
underway, greater utilization of medical facilities, and rising utility consumption. 


Actual, Estimate, | Estimate, 
fiscal year fiscal year fiscal yea 
1959 \ 1960 1961 


1 Gross costs: 
(a) Municipal $1, 559, 153 $1, 745, 000 1, 860, 000 
.| ‘ 
(1) Schools Z 3 : = 628, 509 765, 000 850, 000 
2) Other-_. ee 430, 644 000 1. 010. 000 
(>) Utilities 834, 923 | 75, OOO 100, OOO 
(c) Real estate operations-_-_- 630, 944 1, 740, 000 1, 840, 000 
(d) Hospital 757, 947 775, 000 810. O00 
(e) Equipment oe = | 180, 874 160, 000 125, 000 


Total gross costs +, YOS, 84] 


2. Revenue (budgeted under revenues 
(a) Municipal......--.-- a 17,3 6, 000 6, 000 
(4h) Utilities , 385, : 1, 395, 000 1, 425, 000 
(c) Real estate operations s | , 978, O2 3. O00 3, 025, OOO 


(d) Hospital___- ae ; 578, 86, OOO 624, 000 


Total revenue ___- if | 5, 010, 000 5. 090, 000 
3. Net costs 
(a) Municipal_..--- aad at | 1, 541, 729, 000 | 1 844, 000 


OD er See Pes ! 765, 000 850, 000 
(2 Otter......- ater 964. 000 194, 000 
@) Utilities._......... : —545, 520, 000 525, 000 
(c) Real estate operations_____- : a —1, é , 273, 000 1, 185, 000 
(d) Hospital sats ‘ 52 189, 000 186. OOO 
(e) Equipment______-_- . 160, 000 | 125, 000 


Net costs : 285, 000 $45, 000 





55226—60—pt. 8———-22 
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SANDIA, N. ME 


Sandia constitutes a small AEC community of 1,500 residents located within 
Sandia Base at Albuquerque, N. Mex. Sandia Corp., an AEC prime contractor, 
operates and maintains the community. Water, electricity and gas are supplied 
through the facilities of the Department of Defense. Total program costs and 
revenues are expected to remain at the current year level. 


000 
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000 
000 


5 000 
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MONTICELLO, UTAH, AND GRANTS, N. MEX. 


The fiscal year 1961 cost estimate provides for operating rental housing at 
Monticello, Utah, and Grants, N. Mex. 

The housing at Monticello was provided for employees connected with the 
processing mill which was closed on January 15, 1960. Based on current 
planning, it is anticipated that the housing at Monticello will be put up for 
disposal during the latter part of fiscal year 1960. The fiscal year 1961 esti- 
mates provide for maintaining the houses until disposal. Revenues in fiscal year 
1961 decrease because of reduced occupancy due to the closing of the mill. 


Actual Estimate Estimate 
fiscal year fiscal year fiscal year 
1961 


REAL ESTATE OPERATIONS | 
Gross costs__... $29, 846 | $19, 000 $18, 000 
Revenues (budgeted under revenues applied) 37, 944 25,000 | 12,000 


Nét cests, real estate operations —6,000 | 6, 000 
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Mr. Ranavur. Briefly review this program, particularly with refer- 
ence to the aiaieation of Oak Ridge and Richland and the cost in- 
creases In Los Alamos. 

General Lurpecke. Mr, Chairman, Mr. Quinn, of the Production 
Division will handle this. 

Mr. Quinn. So far as community disposal is concerned, Mr. Chair- 
man, as the committee knows, we are in the final stages of disposition 
of the Government-owned property in the community and the assump- 
tion by the cities of self-government. As of the end of March, of the 
properties to be sold, 96 percent in Richland have been sold and 92 per- 
cent at Oak Ridge. We anticipate that by the end of fiscal year 1961 
all such property will be sold. 

Mr. Rarnaur. What is included in the remaining percentage to be 
sold? 

Mr. Quinn. At Oak Ridge the only remaining items to be sold are 
residential lots. At Hanford there are a number of items: some 
commercial property, some residential lots, some industrial property. 
Most of the Government-owned housing has been sold. 

Mr. Ranacr. What is the situation with the public utilities? 

Mr. Qurxn. As far as the utilities are concerned, at Richland all of 
the utilities have been transferred to the community. At Oak Ridge 
they will have been transferred by the end of this fiscal year. 

Mr. Rasaur. What about Los Alamos ¢ 

General Lurpecke. General Starbird will speak to that. 

General Srarpirp. We have an advance in the operating cost at Los 
Alamos of $240,000 during this coming year over the prior year. At 
the same time, there is an increase of revenues expected of about 
$80,000. However, to go back to the increase in cost, they come about 
in two categories. In the first place, the schools go up by about 
$85,000 of the $240,000. That is brought about primarily because of 
the increased number of children up there. The number of children 
attending school has gone up something over 200 during the coming 
year. As far as the remainder of this increase, ~ at is primarily in the 
cost of operating the housing. Specifically, it is primarily in the 
added maintenance and repair of the housing th at is there. We are 
having to paint a Poss more houses each year than we had to paint 
earlier. Also, we have some roofing problems that are on the increase. 
So, basically, they are just a series of small increases. 

Mr. Ranaut. You don’t think these items will keep on increasing? 

General Srarsirp. I hope not, sir; but, after all, prices are going up 


a little bit. 
Mr. Ranaut. Yes. Please furnish a comparison of your costs for 


the past 5 years. 






































Community program—Comparison of congressional submission with actual cost 
experience 







[In millions of dollars] 















Amount Actual | Difference 
available 














NI NN a eae Hs $23. 5 $4.6 
Fiscal year 1956__._._. a So ea tS 22.8 18.8 —4.0 
Pisems Wear 8067...........<.. cae Sinise 18.0 17.8 —.2 
Fiscal year 1958. _.....-- a ae 16. 5 17.7 1.2 

15.0 16.5 1.5 





Fiscal year 1959... __- pcmcia 
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ProGRAM DiIrecrion AND ADMINISTRATION 


Mr. Rasavur. Program direction and administration, $54.9 million. 
(The justification is as follows:) 
PROGRAM DIRECTION AND ADMINISTRATION—OPERATING Costs 
Program statement 


Estimate, fiscal year 1961 
Estimate, fiscal year 1960 


a tal a anoint ead . $54, 900, 000 
ele isan siete saire a iion ibwinian cise ei ong wrlnininoeh we 52, 000, 000 


2, 900, 000 


General direction of Commission programs is executed by Commission em- 
ployees budgeted under “Program direction and administration.” ‘These em 
ployees are responsible for (1) arranging for the work to be accomplished, 
and negotiating and administering production, research and development, con- 
struction, and related contracts; (2) maintaining necessary liaison with con- 
tractors to assure protection of the Government’s interests in contract perform- 
ance: (8) developing standards and control measures for internal security and 
protection of Government funds and property; (4) encouraging private civilian 
applications of atomic energy, granting licenses for peaceful uses of atomic 
energy, and conducting compliance inspections of licensees; (5) conducting a 
program of cooperation with other nations, regional groups such as the Euro 
pean Atomic Energy Community, and the International Atomic Energy Agency: 
and (6) providing normal administrative and management services required 
within the Agency. 

Program direction and administration activities are conducted through the 
headquarters and 12 operations offices and their subordinate area and branch 
offices. 

The costs of program direction and administration include the costs of per- 
sonal services, travel, supporting costs for office operation and maintenance, 
certain activities conducted directly by the Commission, contribution to civil 
service retirement fund, cost of administrative equipment, and for the first 
time, costs of the Federal Employees Health Benefits Act. The estimates are 
based on progressive recruitment in fiscal year 1961 to reach by June 30, 1961, 
a strength of 4,970 full-time permanent employees, which represents an increase 
of 100 over the estimated strength of 4,870 employees on June 30, 1960. 


Summary of estimates by category 





| Actual, | Estimate, Fstimate, 
Category fiscal year fiscal year | fiscal year 
1959 1960 | 1961 

omen ST a 5, | $37,509,273 | $38,827,000 | $40,085, 000 
o>) ae eS ai oe Ae Oe ee ere or ae ae 2, 075, 578 2, 400, 000 2, 650, 000 
3. Other objects pa teate 9, 362, 557 | 10, 101, 000 | 11, 070, 000 
4. Equipment not included in construction projects__.._______| 464, 757 | 672, 000 1, 095, 000 
Total, program direction and administration_- 49, 412, 165 52, 000, 000 54, 900, 000 
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JUSTIFICATION OF CATEGORIES 
1. Personal services, $40,085,000 

This budget provides for an average employment in fiscal year 1961 of 4,920 
permanent full-time employees, plus a small number of professional and scien- 
tific consultants whose services are utilized intermittently for limited periods, and 
a small number of employees in temporary positions to meet special situations. 
A breakdown of total personal services costs under this program follows: 


Fiscal year Viscal year | Fiscal ye: 
1960 1961 


Net cost of permanent full-time employees, including 
terminal leave costs $36, 568,512 | $37,781,000 | $39, 096, 000 
)) Costs of other employees ee 386, 746 296, 000 339, 000 
c) Regular pay in excess of 52-week base i eis l 7 | 287,000 | 150, 000 
a) Payment above basic rates ‘ a ne a Sims 428, OOO 450,000 
(é Reimbursement to other agencies s 2 3 “ 35, 00 35, 000 | 50. 000 


Potal, personal services _-_.-- al 37 27% 38, 827, 000 4), 085, 000 


(@) Net cost of permanent full-time employees, including terminal 
leave costs: 
sf 568, 512 
Fiscal year 1960 37, 781, 000 
Fiscal year 1961 39, 096, 000 


The estimates provide for employment at the beginning and end of the fiscal 
vear as follows: 


Fiscal year 


19590 


PO eRe ORDA TINON NN aca nk eeebee cee oss caeunanciin rialet wnepdamsatds 
Ending employment- 


il year | Fiscal year 
1960 1961 


Fiscal 





(1) Average employment_.. exe ae 4,810 | 4, 920 
) 


2) Plus man-vear equivalent for terminal leave costs. _....--- 2 28 28 


(3) Total permanent man-years__...----- ae : 766 1, 838 4,948 
(4) Average man-year cost : re Boe $7, 673 $7, 809 $7, 901 
(5) Net cost of permanent full-time employees, including ter 

minal leave costs (line 3 multiplied by line 4)_...-.--- $36, » ol $37, 781, 000 $39, 096, 000 


The man-year equivalent for terminal leave payments covering estimated 
Separations from Government employment is based on current experience. 

The average permanent full-time man-year cost reflects an increase of $92 in 
fiscal year 1961. This increase results primarily from estimated automatic in- 
vrade advancements. 


JUSTIFICATION FOR INCREASE OF PERMANENT FULL-TIME EMPLOYEES 


The estimates for personal services under this program would provide for an 
increase of 100 permanent full-time employees in fiscal year 1961 over the esti- 
mated strength of 4,870 on June 30, 1960, to reach a total of 4,970 by June 30, 
1961. The need for additional staff stems chiefly from greater workloads as- 
sociated with research and development programs which continue to reflect 
increases in dollar volume, number of contracts, diversification, and complexity. 
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It is and has been the policy of the Commission to operate with the minimum 
level of staff for program direction and administration Consistent with respon 
sibilities and changing programs and workloads. Although in the past few years 
large increases have been experienced in workload and in the level of operating 
costs, the level of staffing for program direction and administration functions 
reflects only relatively minor increases. For example, over a period of 6 years 


ending June 30, 1961, it is estimated that total operating costs will show an 
increase of 74 percent, costs of major research and development programs 
(reactor development, physical research, and biology and medicine) will show 
an increase of 161 percent, while the level of staffing for program direction and 
administration will show an increase of only about 14 percent. 

The proposed utilization of the 100 positions requested in fiscal year 1961 is 
as follows: 


(a) Reactor development, +84 


During fiscal year 1960, the administration of most of the projects included in 
the reactor development program has been assigned to the field offices. This has 
been done to permit a more adequate review of contractor effort closer to the site 
of actual operations. Previously, contract administration was performed largely 
within the headquarters. With the increasing scope and magnitude of this 
program, it has become necessiry to redistribute the worklord amon’ the field 
offices and provide additional staff. Operations offices in Chicago, New York, 
Idaho, and San Francisco have been assigned the administration of virtually all 
new projects being initiated in both fiscal years 1960 and 1961. Within the 
headquarters, considerable effort will be directed toward inecrensed planning, 
coordination, and reporting to enable top management to effectively administer 
the AKC effort. 


(b) Plowshare, +5 

luring fiscal year 1961 there will be an increase in the diversity of field 
activities relating to application of nuclear explosives for peaceful uses. This 
will require additional program direction and linison duties for the S i rancisco 


operations office which has been assigned responsibility for the administration of 
this project. Present activity of San Francisco includes the evaluation of 
feasibility studies, negotiating contracts for area surveys and site preparation, 
and liaison with laboratories and industrial firms with a view toward the 
possible application of nuclear explosives to particular problems. As studies and 
surveys are completed and move to succeeding stages, field experiments will 
increase requiring additional staff to provide program direction for these experi- 
ments. 


(c) Licensing and requlation, 4-5 


This area of AEC effort has continued to increase since its inaueuration by 
the Atomic Energy Act of 1954. Applications for licenses of all kinds are being 
received in greater numbers each year. As part of the review and processing of 


license applications, the AEC must insure that adequate measures are taken to 
protect the health and safety of the public including all individuals concerned 
with the operation of nuclear reactors and utilization of source, special nuclear 
and byproduct materials. Additional personnel in this area are required for 
more expeditious handling of the work as well as to meet increasing require 
ments. A further impact in this area will come from the need for providing 
orientation through on-the-job training to State employees in implementation of 
Public Law 86-373. 
(d) Other programs, +6 

Six additional positions are required to meet increasing requirements of the 
Headquarters Divisions of Inspection, Intelligence and Research, and 


the Office 
of Health and Safety. 


The 
emplo: 
1960, 


(db) ¢ 
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The following table reflects by office the actual strength of perm u 


employees as of June 30, 1959, and the currently planned distribution at 
1960, and June 30, 1961: 


Oflice 


rand Junction 
ford 

c Ridge 

ivannah River 

buquerque 
Francise 


(b) Costs of other employees: 
Fiscal year 1959 Cee __.. $386, 746 
Fiscal year 1960 nae 296, 000 
Fiscal year 1961 339, 000 


These costs cover salaries of temporary, part-time, and intermittent employees. 
The bulk of these costs in fiscal year 1961 is for salaries of personnel who are 
paid only when employed, such as members of the General Advisory Committee, 
the Patent Compensation Board, the Advisory Committee for Reactor Safe- 
guards, other boards, committees, panels, consultants, and experts. 


(c) Regular pay in excess of 52-week base: 
Fiscal year 1959 ciation: Sa ee 
Fiscal year 1960 ; f 287, 000 
Fiscal year 1961 ‘ 150, 000 


These costs cover salaries of permanent employees for days of pay in excess 
of 260 days of pay in 1 fiscal year. One extra day is involved in fiscal year 1961. 


(d) Payment above basic rates: 
Fiscal year 1959__- - = - ee $373, 274 


Fiscal year 1960 se 5 : Bae 428, 000 
Fiscal year 1961 a were aes _.. 450, 000 


These costs cover payments for scheduled and emergency overtime, night- 
work differential, living and quarters allowances, and other authorized special 
allowances for AEC employees stationed overseas. The increased costs in fiseal 
year 1961 are related primarily to living and quarters and special oversea 
allowances. 


(e) Reimbursement to other agencies: 
Fiscal year 1959___- Pe : io . ; $s 


Fiseal year 1960__ aie ; ae ; saa 


», 000 


5. 000 
Fiscal year 1961 a , See 


These costs in fiscal year 1961 cover reimbursement to the Department of 
State for furnishing secretarial service at the Johannesburg, South Africa 
office, and reimbursement to other agencies for services performed 


>, Travel, $2,650,000 


This estimate covers the cost of domestic and foreign travel chargeable to 
program direction and administration. The travel costs under this program 
include the travel of three principal classes of personnel: (1) AEC permanent 
full-time employees: (2) AEC intermittent employees such as members of ad- 
visory groups and individual consultants: and (3) approximately 280 military 
personnel on duty with the AEC, whose salaries are paid by the Department of 


Defense, but whose duties require considerable travel on AEC business. 
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The amount requested is based on estimated requirements to discharge effec- 
tively overall Commission responsibilities, and includes travel essential for: 

(1) A satisfactory degree of technical and administrative supervision over 
field offices and projects and liaison with contractors ; 

(2) Carrying out added responsibilities resulting from passage of the Atomic 
Energy Act of 1954, as amended, such as regulatory activities under the 
civilian application program, inspection of licensed facilities, and cooperation 
with States and local governments and private industry in many forms; 

(3) Administering effectively the program of cooperation with other nations; 

(4) Liaison with the International Atomic Energy Agency and regional 
groups such as EURATOM ; 

(5) Attendance of technical and scientific personnel at important domestic 
and foreign conferences and symposia ; 

(6) Coordination of and participation in oversea nuclear energy exhibits: 

(7) Implementation of safeguards and control provisions of bilateral agree 
ments for cooperation ; and 

(8) Necessary travel of advisory committees, boards, and consultants. 

The fiscal year 1961 estimates provide for a higher level of travel to meet in- 
creasing requirements of the Commission in practically all areas mentioned 
above. The increase over fiScal year 1960 for travel is attributable primarily 
to the following: 

(1) Expanded research and development programs, requiring more travel to 
provide a satisfactory degree of technical and administrative supervision and 
review. 

(2) Expansion of domestic license inspection program and international safe- 
guards program: 

(3) Travel of foreign office personnel including assignments and replacements ; 

(4) Travel to first duty station for employees in short supply categories pur- 
suant to Public Law 85-479; and 

(5) Travel associated with the new production reactor under construction at 
Hanford. 

8. Other objects, $11,070,000 

This estimate covers all costs of operations at the headquarters and in the 
field chargeable to program direction and administration except personal serv- 
ices, travel, and equipment. The chief items included are transportation of 
things, communications, rents, utilities, printing and reproduction, various con- 
tractual services rendered by civilian contractors and other Government 
agencies, maintenance and operation of buildings and grounds, supplies and 
materials, contributions to the civil service retirement fund, and for the first 
time, the costs of the Federal Employees Health Benefits Act of 1959 

The breakdown of other objects requirements between field offices and the 
headquarters is 


Field offices___ : be me _ $5, 682, 000 


Headquarters and extensions ‘ = : 5, 388. 000 


Total _- poe : : ; 11, 070, 000 


Field offices —rThe fiscal year 1961 estimate for field offices, except for con- 
tributions to the civil service retirement fund and for the Federal Employees 
Health Benefits Act of 1959 is based on past experience of requirements for 
effective, yet economical operations, and is related directly to the estimated 
average employment. Additional costs will be incurred in fiscal year 1961 over 
past experience for specific items, such as rental of space and leased communica- 
tions land lines for relocation of the Albuquerque Emergency Relocation Center 
and for increased costs covering contractor services provided by the General 
Electric Co, for the Lockland Operations Office. 
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A breakdown of costs in field offices by activity for the 3 years follows: 


; 
Activity | Fiscal year 
| 1959 


Transportation of things: Includes transportation of Govern- | 

ment property and employees’ household goods $77, 130 | $109. 000 $109, 000 
Communications services: Includes costs of telephone service | 

including equipment and circuit rental, and teletype service_} 
Rents and utilities: Includes costs of rental of office and other | 

uiministrative space and utilities | 604, 947 | 500 766, 000 
Printing and reproduction: Includes charges for printing, | | 

nding, photostating, and reproduction services 126, 449 ( 148, 000 

Other contractual services: Covers costs of maintenance and 


operat 


874, 586 | 947, | 997, 000 


ion of administrative buildings and equipment, 
Federal employees life insurance fund, Federal Employees 
Health Benefits Act of 1959, guard services, and various |} 
Services pe rformed by other agencies and private contractors | 1 141. 502 | 
Supplies and materials: Includes costs of general office supplies, 
technical and professional books, and gasoline, oil, and 
parts for Commission-owned vehicles 337, 432 | 
Grants, subsidies, and contributions: Covers costs of civil 
ervice retirement contributions 1. 492 193 5: Ky | 591 N00 
Refunds, awards, and indemnities: Covers costs of employee 
awards given under the incentive awards program and | | 
payments under the T Act | 11, 436 | 21 | 21, 000 
s and assessments: Includes costs of contributions under 
Federal Insuran Yontril ns Ac | 2.319 3, 000 | 3. 000 


4 667 924 £ 5, 682, 000 


Headquarters and exrtensions.—This estimate includes costs required at the 
Germantown headquarters and for maintenance of a small office on a permanent 
basis in the District of Columbia. The estimates have been developed by de- 
tailed analysis of needs under the various activities to provide the level of 
services and materials required for economical and efficient operations. In- 
creases in fiscal year 1961 are provided for a higher level of employment, addi- 
tional costs for foreign offices, full year’s costs of the first increment of the 
emergency communications system initiated in fiscal year 1960, and essential 
requirements under various specific items. 
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\ breakdown of costs in the headquarters by activity for the 3 years follows: 














Activity Fiscal year Fiscal year Fiscal year 
1959 1U60 1%61 
lransportation of t { Includes costs for shipments of | 
ipplies and mate! transportation of Government prop- | 
ert i pment household goods of employees in con- | 
tion wit omest nd foreign transfers | $85, 438 $96, 000 | $106, 00( 
Communications services: Covers costs of telephone service, | 
K ing equipment and circuit rental and installation | 
osts, long-distance toll calls and tieline services, teletype 
service; and payments to the Post Office Department in lieu | 
of postage 1, 043, 520) 1,173,000 | 1, 295, 000 
Rents and utilitic Includes costs of electric power, water, 
ind sewage charge t Germantown, and rental of specialized 
juipment 134,135 157,000 | 163, 000 
Printing and reproduction: Includes costs of printing forms, 
letterheads, routine reports, etc.; special printing and dupli 
atin’ ser ices performed ty other avencies; and contractual 
luplicating services for press releases and informational 
aterials 29], 322 246, 000 $00, OO 
Other contractual services: Includes operation and mainte 
nance of buildings and grounds, vuard services, and motor 
transportation services provided by General Services Ad- 
ministration; administrative support furnished by Depart 
ment of State for foreign oflices; other miscellaneous services 
performed by other acencies; services contractec r, such as 
repairs and maintenance of equipment, transportation, 
reporting services for conferences and hearings, and official 
entertainment both at headquarters and field off ces; costs of 
the Federal Employees Health Benefits Act of 1959 and 
employees life insurance fund 1, 887, 934 2, 046, 000 2, 254, OM 
Supplies and rm Includes costs of office and other sup 
plies; technical professional books; gasoline, oil, and 
parts for Commission-owned vehicles; and Commission 
wide subscriptions for newspapers and periodicals a 293, S11 298, 000 | 308, 000 
Grants, subsidies, and contributions: Includes costs of con 
tributions to the civil service retirement fund and, in fscal 
year 1959 only, commuting transportation for employee 949, 002 903, 000 944, 000 
Refunds, awards and indemnities: Includes costs of employee | 
incentive awards program 7, ISS 15, OOO 15, 000 
Taxes and assessments: Includes costs of contributions under | | 
Federal Insurance Contributions Act. _- ; aueal 2, 283 3 000 | 3, 000 
Total, headquarters and extensions ‘ : ad 4, 634, 633 4, 987, 000 5, 388, 000 


4. Equipment not included in construction projects, $1,095,000 

This category covers replacement and additional administrative equipment 
such as office machines and furniture, motor vehicles and operating equipment 
required at the headquarters and field offices. The requirement in fiscal year 
1961 breaks down into four major parts which are justified below : 


(a) Additional office furniture and machines for staff increases $40, 000 
(b) Additional miscellaneous equipment not related to staff in- 

330, 000 
(c) Terminal radio and cryptographic equipment ES 500, 000 
(7d) Replacement equipment______ ~~ : = 225, 000 


ee a ase be Sis ea cbigcceec tinea aie acids _. 1,095, 000 


(a) Additional office furniture and machines for staff increases.—The budget 
provides for an increase in staff of 100 employees in fiscal year 1961 over the 
estimated strength at June 30, 1960. It is estimated that additional office 
furniture and machines will be required for SO of these employees. 
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16, 000 


5, 000 


3, 000 
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(b) Additional miscellaneous equipment not related to staff increases.—This 
requirement covers miscellaneous equipment such as special files, library equip- 
ment, reproduction equipment, miscellaneous office equipment in all offices and 
various types of equipment required in the warehouse and for grounds main- 
tenance at the headquarters. The fiscal year 1961 estimate also includes $285,000 
for purchase of radioteletype and ancillary equipment for the relocation of the 
Albuquerque operations office emergency relocation center and for the purchase 
of a mobile trailer with equipment for a supplementary emergency relocation 
center for the San Francisco operations office. 

(ec) Terminal radio and cryptographic equipment.—Emergency exercises have 
demonstrated inadequacies in the AEC’s emergency communications capability. 
\s an immediate measure to improve the capability, it is planned to procure 
additional radio and cryptographic equipment. In fiscal year 1960, procure- 
ment is underway of long- and medium-range radio units to provide minimum 
transmitting facilities should land lines linking our principal emergency re- 
location centers become inoperative, and of portable cryptographic units to 
provide cryptoteletype capability under many conditions prevalent during emer- 
geucies. The fiscal year 1961 estimate provides for expansion of the system of 
radio and cryptoteletype to other AEC installations and for the addition of voice 
encrypting and facsimile encrypting equipment. 

(d) Replacement equipment.—This requirement is for the replacement of 
equipment meeting prescribed replacement criteria and other equipment which 
s unserviceable or on which further repairs are uneconomical. 

The breakdown of the fiscal year 1961 estimate between the headquarters and 
field offices is: 


Headquarters ee Soe eee ; $620, 000 
Field offices Saee eee ; e 475, 000 


Total claude ae a pee __ 1,095, 000 
PERSONNEL REQUIREMENTS 


Mr. Razaur. A rough calculation indicates that the average salary 
of the 100 additional employees you plan to hire will be at least 
$11,500. Please give us for the record a tabulation of the positions 
by grade and title that you expect to fill. Also indicate your present 
average salary rate. 

There follows a tabulation of the 100 additional employees by grade and title, 


which are expected to be hired in fiscal year 1961. The average salary of these 

employees is $8,050: 

= Pe a ee — 

Number |} Title | Grade | Number 
| 


Title | Grade 


| 


| 
| 
| 


Branch Chief, Reactor Liaison officer F GS 
Branch.....-- ..| GS Industrial hygienist 4 GS 
Chief, East-West scientific Reactor engineer ._.| GS 
exchange program | GS-15 Resident engineer Gs 
Branch Chief, Reactor | Construction engineer GS 
Branch is Nuclear engineer GS 
Assistant Director, technical | | Mechanical engineer- ; GS 
services : ‘ General engineer GS 
Reactor engineer : .| GS 7 Project engineer --.---.-- iS 
Project representative . ‘ Accountant...--- ead iS 
Health phvsicist ‘ Administrative officer iS 
Metallurgist ae : | Reactor engineer = S 
initary engineer ‘ | General engineer iS 
Reactor ¢ inee! sigs iS-1k Reports officer iS 
Chemical engi aa 1S-13 | ‘ Contract administrator iS 
Electrical engineer_____---- le | Junior engineer } 
Nuclear engineer ‘ |} GS-13 Clerk-stenographer 


General engineer d } , Secretary 


Nnwwe wwe bo 


VINO NNNMNNNNW&S 





oject engineer ae ; | 3 Reports clerk 


sicist ntledect Clerk-stenographer 
I ist iS-1é ‘ Clerk-typist 
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The average salary of permanent full-time employees in program direction 
and adniinistration is estimated at $7,809 in fiscal year 1960 and $7,901 in fiscal 
year 1961. 

Mr. Rasaut. Please furnish a comparison of your costs and esti- 
mates for + 8g past 5 years. 

(The material referred to follows :) 


Program direction and administration program Comparison of 
submission with actual cost er perrence 


{In millions of dollars] 


OTHER OBJECTS 


Mr. Rapavur. Concerning your other objects, the tabulations on 
page 226 indicate that it costs you almost as much to run the head- 
quarters office with 1,700 employees as it does all the field offices put 
together with 3,230 employees. Why? 

Mr. McCarriy. The “Other objects” is one of the large items, Mr. 
Chairman. Of course in here we do have some of the tieline expense, 
communication expense of course that are not comparable in the field. 
There are a number of items paid for out of headquarters oflice here 
which total up and add to the “Other objects” expense for the head- 
quarters oflice. 

Mr. Rapsaur. Please expand on that for the record. It is not quite 
understandable to me, so put the answer in the record. 

Mr. McCarruy. I will, sir. 

(The material referred to follows:) 

The headquarters “Other objects” estimate of $5.4 million includes costs of 
$1.3 million for many services for the entire AEC, such as postage, tielines, 
teletype interconnections, AEC forms and letterheads, miscellaneous printing 
and reproduction, cryptographic and other supplies, official entertainment, news- 
papers and periodicals, patent filing fees, costs for foreign offices, etc 

Also included are costs of $1.4 million for maintenance and operation of the 
headquarters building at Germantown. This type of cost is at a significantly 
lower rate in the field since certain operations offices occupy space furnished by 
the General Services Administration without cost. 

Mr. Ranaut. Your telephone service and postage is costing you a 
total of $11,460 a day based on a 200-day year. This is a sizable in- 
crease, totaling $172,000 over fiscal 1960. “What. positive controls are 
in effect. to keep c osts like these within reason ? 

Mr. McCarruy. We have a continual check to try to keep our tele- 
phone calls down, especially our long distance calls. The big item of 
increase in 1961 over 1960 is the rerouting of some of our tielines from 
the Washington headquarters to the field. This is mainly to get them 
out of the target areas so that we will have a communications system 
in the event of emergency. 

Mr. Ranaut. No one is complaining about emergency use, but vou 
know there is tremendous abuse in the Government of the use of the 
telephone. This isa big bill here. 
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(The following additional material was furnished the committee :) 


Long distance telephone calls are controlled at the headquarters by means of a 
quota system which limits the number and average length of calls which can 
be made by each headquarters division and office. The quotas are established 
quarterly. Monthly billings are referred to the various divisions and offices 
for certification as to necessity for making such calls in the interest of the 
Government. In addition, monthly tabulations are prepared for circulation to 
management showing comparative costs and decreases or increases by organiza- 
tional units. Internal control of the established quotas is the responsibility of 
the individual heads of divisions and offices. 


Mr. Rasaur. The Commission’s various development projects are 
conducted under contract by private industry. What type of con 
tS are they ¢ How much is allowed these contractors for overhead 
expenses? Ilow often are these contract costs audited? Will yousupply 
the answers to the three quest ions for the record ¢ 
( The intormat ion referred to follow 7.) 


CONTRACT ADMINISTRATION 


1. Type of contract.—Typically the Commission's development projects are 
under cost-type contracts. This means that the Commission reimburses the 
contractor for costs Where nonprofit organizations are concerned and, as a rule, 
for cost-plus-fixed-fee where private industry is concerned. In the power 
development program, there is frequently a sharing of costs up to a ceiling. 

2. Overhead exrpenses.—In connection with contracts with industrial concerns 
for the operation of AEC-owned facilities, general administrative expense is 
compensated through fee. Where such facilities are operated by universities, 
without fee, overhead expenses may be compensated in the form of a negotiated 
fixed amount. Where work is performed in contractor-owned facilities, overhead 
properly allocable to the contract work is allowed on the basis of AEO© cost reim- 
bursement principles. The amounts of such overhead payments vary with dif- 
ferent contracts; contractors differ in their identification of costs as direct costs 
or indirect costs; and volume of work, organization, and other factors also 
influence the amount of overhead charges. 

3. Audit.—AEC contract costs are audited currently but not less frequently 
than once a year. 


Security INVESTIGATIONS 


Mr. Rapavr. Security investigation, $6,097,000. 

Please insert pages 272 through 275 of the justification. 
; } 

(The justification is as follows:) 


SECURITY INVESTIGATIONS PROGRAM—OPERATING Costs 


Program statement 
Estimate, fiscal year 1961 a -«.--. $5, 862, 000 
Estimate, fiscal year 1960 ; nue & 007,000 


Decrease_____- 7 es inane 235, OOO 


This program includes cost of security investigations of individuais for whom 
clearance is required by the Atomic Energy Act of 1954, as amended. Cost of 
investigations of individuals for whom security clearance is required under the 
access permit program is excluded. This is budgeted under “Other costs.” 

The Atomic Energy Act of 1954, as amended, provides that no individual shall 
be permitted access to restricted data until the U.S. Civil Service Commission, 
or, under certain conditions, the Federal Bureau of Investigation shall have 
made an investigation and report to AEC on the character, associations, and 
loyalty of the person concerned and the AEC shall have determined that per 
miting such an individual access to restricted data will not endanger the common 
defense and security. Published policies and procedures provide guidance 
in determining need for AEC security clearance. 

Pursuant to provisions of section 145(e) of the Atomie Energy Act, as amended, 


listribution of total investigative Caseload between the Civil Service Commission 








and the Federal Bureau of Investigation is based on Commission-approved 
criteria. Requests for investigation for individuals who are to occupy positions 
of a high degree of importance or sensitivity are referred to the Federal Bureau 
of Investigation; all others to the Civil Service Commission. 

The Commission-approved program for selective reinvestigation of previously 
cleared personnel continues in order to assure that the program is protected 
from individuals whose clearance eligibility may have changed since time of 
last clearance action in their cases. 

Clearance needs of AEC contractors account for about 75 percent of the 16,125 
Q-type investigations budgeted for fiscal year 1961. Clearance of AEC personnel 
represent 7 percent of the total requirement; reinvestigations of persons pre- 
viously cleared, 6 percent; and clearance of others, including suppliers and 
employees of other Government agencies, amount to 12 percent. 

The following table shows the estimated number of new cases to be referred 
to the investigating agencies, the number of cases in process at the end of the 
year, and the estimated number of cases completed for both full background in- 
vestigations (Q clearance) and national agency checks (L Clearance). Costs 
are expressed in the number of completed uints of investigation multiplied by 
the unit cost per investigation. Unit costs are those furnished by the investi- 
gating agencies. 

Summary of estimates 


Actual, fiscal Estimated, Estimated 
year 1959 fiscal year 196 fiscal year 19¢ 
Iter r 
Q I Q I Q J 
1. Number of new cases referred to investigating | 
wency 
Federal Bureau of Investigation sales 4.700 “00 1 2 Fag 
Civil Service Commission 2 ‘ 15, 002 6. 763 | 13.350 6,000 | 12. 625 5 Be 
Total j 20, 702 6,763 | 17,050 6.000 | 16,125 FM 
2. Number of cases in process at end of year in investi 
gating agency 
Federal Bureau of Investigation 204 200 200 
Civil Service Commissior : 2, 204 177 2, 000 160 1, 900 1s 
Total 2, 408 177 2, 200 160 | 2.100 1 
3. Cases completed during year 
Federal Bureau of Investigation 5, O82 4.704 3 0) 
Civil Service Commission 16, 057 6,83 13, 554 6,017 | 12,72 1K 
Total ‘ 21,139 6,837 | 17,258 6,017 | 16,225 5, All 
4. Cost of completed investigations 
Q clearances 
Number completed by Federal Bureau of 
Investigatior , 5, O82 3, 704 3, 500 
Ccst per investigation ea $285. 00 $285 SIRS 
Total cost, FBI ‘. $1, 459, 200. 00 $1,055, 640 $a (4 
Number completed by Civil Service Com- 
mission 16, 057 13, 554 12, 725 
Cost per investigation 1 $339. 22 $370 $380 
Total cost. CSC 2 $5, 446, 850. 00 $5, 014, BRO $4, 835, 506 
otal Q clearances $6, 906, 050. 00 $6, O70, 620 $5. 833. 000 
L clearances 
Number completed by Civil Service Com 
mission 6, 837 6,017 lt 
Cost per investigation $6. 57 $7 $7 
Total L clearances, CSC $44, 919. 00 $42,119 $38, 571 
Total cost of completed cases $6, 950, 969. 00 $6. 112. 739 $5. 871. 570 
5. Adjustment for partially completed cases at end of 
year oe +$44, 207. 00 $15. 739 $9 ) 
6. Total security investigations program 5 $6, 995, 176. 00 $6. 097. 000 $5, 862, OOK 


1 Average cost. 
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JUSTIFICATION OF ESTIMATES 


The estimated number of cases to be referred for full field investigation (item 
1 of the preceding table) is summarized below : 


Full field investigations (Q clearance 


Actual, stimate, “stimate, 
fiscal year “al i iscal year 
1959 960 1961 


Construction 
Operating 
All others 
Reinvestigations- _--. 


Total 


Mr. Rapavr. Last year you estimated your 1960 security investiga- 
tion cost at $7,390,000. Now you say that they will be only $6,097,000 
or $1,293,000 ‘i May we assume that you have also subst: intially 
overestimated your 1961 costs ? 

Mr. McCarruy. No, sir. I don’t believe we can assume this. We 
have tried to take the best evaluation of the number of cases to be 
processed in 1961. There were less cases processed in 1960 than were 
originally estimated. In the meantime the cost per case has gone up. 
The civil service cost has gone up somewhat over what we had esti- 
mated in 1960, and it now appears that the FBI cost may even be 
higher in 1961. 

Mr. Rasaut. Now we have here on page 272, the 1961 request ~ 
$5,862,000. Why don’t you settle that for $5.5 million and give me : 
little encouragement here for an afternoon’s work ? 

Mr. McCarrny. It could well be that you are more correct than 
we are. 

Mr. Rasavt. Please put in the record a tabulation showing esti 
mates and costs for this item for the last 5 years. 

Mr. McCartuy. We will, sir. 

(The information referred to follows :) 


Security investigation program—-Comparison of congressional submissi 


actual cost experience 


{In millions of dollars} 


Amount 
ay l 


Fiscal year 1955- 
Fiscal year 1956_ 
Fiscal year 1957 
Fiscal year 1958 
Fiscal year 1959 


Oruer Costs AND SELECTED RESOURCES 


Mr. Razavur. Other costs, $6,500,000. Insert pages 276 through 279. 
Selected resources, $28,434,000. Insert pages 280 through 290. 
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(The justification is as follows:) 


OTHER COSTS 


Program statement 


Estimate, fiscal year 1961_...-----_- ee sae $6, 500, 000 
Estimate, fiscal year 1960_ an ge : z 5, 800, 000 
Increase___ sa 700, 000 


Under the program “Other costs,” the Commission budgets for certain costs in- 
eurred in the manufacture of materials, which it sells to eligible purchasers, and 
in rendering laboratory, research, and other services to industrial and researc] 
organizations. Reimbursements received by the Commission for products and 
services furnished are applied to reduce the Commission’s fund requirements. 


They constitute an offset against other costs and are shown under the program 


“Revenues applied.” The increase in estimated costs is related primarily to an 
increased level of sales of radioisotopes and increased use of irradiation sery- 
ices. The increase is partially offset by a decreased level of sales of heavy 


water and a decreased level of security investigations for access permitholders. 


yy ¢ ory 
A Esti k t 
iscal ir fiscal vear fiscal vear 
1¥59 ive LY61 
1.0 
a) Costs of products s ld 4, 271 26 $4 15. On $5, 162, 000 
Cost of st ly tor t } i O6R | 1.4 ( 1. 152. 000 
2) 4 t of Isotopes s i | 2, 407, 46 3 OQ 3, 460, 000 
( of ( ree 
nan ir materials soid 4, 489 78, OM WO, O00 
4h) Costs Services 1 oN 04 re ( t3N () 
| 
' | 
1) Snec todis 107, 459 2 24, 000 
Use of AEC facilities and equipment 145. 346 | 115.000 | 115, 000 
i Galion service 17h 57 255, VOO | 385, 000 
4) Special processing, fabrication and separa 
overy of material 111,045 237, 006 237,000 
Secur vy investigations 637. O45 ; iy 262, OOO 
(6) Other services . 116, 194 148, 000 215.000 
lotal, other costs 5. 559, 672 5, 800, 00( 6, 500, 000 
2. f reve ‘ ncluded ler pr Revenues | } 
ipplied 7, 750, S70 8. 160,000 5, 600, 000 
S28 t f revenut ve t 2,191,198 2,360, 000 ? 100, 000 


JUSTIFICATION OF CATEGORIES 
1 a. (1) Cost of special reactor materials sold, $1,152,000 

Includes cost of heavy water sales, principally to foreign countries and cost of 
boron 10 to domestie users. Decrease of $278,000 in fiscal year 1961 from the 
fiscal year 1960 estimate is due to a reduction in sales of heavy water. Related 
revenue in amount of $2,270,000 is included under the program “Revenues 
applied.” 


7 @. (2) Coss of isotopes sold, $3,960,000 


Includes cost of isotopes sold to research laboratories, industry, and educa- 
tional institutions. The increase of $953,000 from the fiscal year 1960 estimate is 
related to increased sales of isotopes in fiscal year 1961. Related revenue in 
amount of $4,650,000 is included under the program “Revenues applied.” 


1 a. (3) Cost of processing and handling of source and nuclear materials sold, 
$50,000 
Includes cost of processing and handling of source and nuclear materials sold. 
Related revenue is included under the category “Income from special processing 
and fabrication” and separation and recovery under the program “Revenues 
applied.” 
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1 b. (1) Cost of special studies, $124,000 

Includes cost of special studies for non-AEC users. Related revenue in 
amount of $150,000 is included under the program ‘Revenues applied.” 
1 b. (2) Cost for use of AEC facilities and equipment, $115,000 

Includes cost incurred in connection with the use of AEC facilities and tech- 
nical equipment for non-AEC users and AEC contractors for their own private 
use for work in the field of atomic energy. Related revenue in amount of 
$145,000 is included under the program “Revenues applied.” 


1 b. (3) Cost of irradiation services, $385,000 

Includes cost incurred for irradiation services performed in AEC-owned 
facilities for non-AEC users. Related revenue in amount of $465,000 is in- 
cluded under the program “‘Revenues applied.” 


1 b. (4) Cost of special processing, fabrication and separation and recovery 
of materials, $237,000 

Includes cost incurred in connection with special processing, fabrication and 
separation and recovery of materials. Related revenue in amount of $330,000 
is included under the program “Revenues applied.” 
1 b. (5) Cost of security investigations, $262,000 

Includes cost incurred by AEC in connection with security investigations ob- 
tained for access permit holders. As ameans of encouraging American industry 
to participate more fully in the Atomic Energy program, the Commission 
initiated a program for release of selected classified nonmilitary information, 
after obtaining the necessary security clearances, to applicants who can demon- 
strate the information is needed in their business or profession. It is estimated 
that 3S0 limited security clearances and 6838 full field investigations will be 
completed during fiscal year 1961 at a total cost of $262,000, and the Commission 
will accrue approximately $800,000 in revenue from such security investigations. 
Estimated revenue is included under the program “Revenue applied.” 


1 b. (6) Cost of other services, $215,000 


Includes cost of other services rendered by AEC and its contractors to out- 
side organizations. Related revenue in amount of $290,000 is included under 
the program “Revenues applied.” 


2. Related revenue included under program “Revenues applied,” $8,600,000 


The estimated total revenue related to the sale of products and services in- 
cluded in the program ‘Other costs” is $8,600,000 as compared to the cost of the 
related products and services of $6,500,000, reflecting an excess of revenue over 
cost of $2,100,000 on the products and services included in this program. 


INCREASE OR DECREASE IN SELECTED RESOURCES 


Program statement 
Estimate, fiscal year 1961 


$964, 387, 215 
Estimate, fiscal year 1960 


a se a tgs a= 985.965. 215 


OI a ess ee ea cca Soca ee a en 28, 434, 000 


This program “Increase or decrease in selected resources” presents the net 
increase or decrease in levels of resources required to support the programs 
of the Commission. This program includes requirements for inventories, col- 
lateral funds, and other deposits, and goods and services on order. The cate- 
gory “Goods and services on order” includes contracts for materials and serv- 
ices to be delivered after fiscal year 1961 and financing of contractors in ac- 
cordance with Commission policy beyond the end of the fiscal year to insure 
continuity of operations. The contractor requirements included in the estimate 
provide for 3 months of forward financing. The levels of selected resources are 
assets that may be applied to program costs of future years’ operations. 

The estimate of $28,434,000 for fiscal year 1961 consists of a decrease of 
$3,491,000 in inventory levels and an increase of $31,925,000 in the level of 
goods and services on order. 

The net decrease in inventories of $3,491,000 consists of 

1. A decrease in stores inventory of $1,124,000 related principally to reduc 
tions in operating inventories of special nuclear materials contractors. 


55226—60—pt. 323 
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2. A decrease in special reactor materials inventory of $4,311,000 resulting 
primarily from utilization for program requirements of inventories on hand. 

3. A decrease in other special materials inventory of $624,000 primarily 
attributable to reduction in inventory levels of barrier items. 

4. An increase of $2,568,000 in isotopes inventory to support higher levels 
of research and a higher level of inventory items for sale and lease to research 
and industrial users. 

The increase in level of goods and services on order is related to program 
cost levels at the end of fiscal year 1961. 


Summary of estimates by calegory 





Estimate, Estimate, Increase 
Balances at end of year Actual, 1959 1960 106] or de- 
creast =) 
1. Inventorie 
a) Stores ica $90, 326, 315 |$87, 563,000 |$86, 439, 000 {—$1, 124, 00K 
, Special reactor materials 77. 446, 591 72, 30, OOO 67, 997, 000 4,311, OO 
c) Other special material 17. 397. 577 16, 890, O01 16, 266, OOF 124, OO 
(d) Isotom 6, 620, 242 9 037, OOF 11. 605, 000 9 568. OO 
Total inventories 19] Ow. 7 185, TOS, 000 1182. 307. O04 3 491. 0 
2. Collateral funds 20, 693, 649 | 20, 684, 000 | 20, 684, 000 ) 
3, Good d services on order 669, 410, 371 |729, 471, 215 |761, 396, 215 31, 925, OO 
Total unapplied resources at end of year S81, 894, 795 (935, 953, 215 |964, 387, 215 QS, 434. OO 
Increase or decrease in selected resources 1S, 205, 361 54, 058, 420 | 28, 434 0 


JUSTIFICATION OF CATEGORIES 


1. Inventories: Decrease, $8, $91,000 


(a) Stores inventory: Decrease, $1,124,000.—Stores inventories are supplies, 
materials, and parts normally used or consumed in the production of source and 
special nuclear materials; in the maintennace of production plants, buildings, 
and other facilities ; or in the operation of laboratories and experimental projects, 
communities and administrative activities. Stores exclude source and special 
nuclear materials, weapons components, special reactor materials, and other 
special materials. 

The decrease of $1.1 million in the total level of stores inventory for fiscal year 
1961 is related principally to reductions in operating inventories of special 
nuclear materials contractors. 

(b) Special reactor materials inventory: Decrease, $4,311,000.—This inventory 
consists of selected materials used in the construction and operation of reactors 
for production and research purposes. 

The decrease is related principally to reductions as a result of utilization for 
program requirements of inventories on hand. 

A classified schedule of the inventory levels of special reactor materials is 
presented on classified page r—291. 

(c) Other special materials: Decrease, $624,000.— Other special materials in- 
ventory is made up of the following items, requiring special accounting controls: 
Radium, gold, silver, platinum, rhodium, palladium, iridium, osmium, gallium. 
and barrier items. 

The decrease is primarily attributable to a reduction in the inventory level 
for barrier items. 

(d) Isotopes: Increase, $2,568,000.—The increase in the inventory levels of 
isotopes is indicated below: 


Estimat Estimate | 
fiscal vear seal vear | Increase 
1960 | 1961 
I a ¥ : $4, 344, 009 $6, 312,090 $1. 968, 00 
eee 2 eS E 4. 693, 000 5, 293, 000 600, 00 
Total inventory... 9, 037, 000 11. 605, 000 2 568. 000 
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The increase of $2.0 million in the stable isotopes inventory is based on re- 
quirements to meet the specific needs of cross section measurement activities. 
The increase of $0.6 million in the radioisotopes inventory is related to increased 
levels for sales. 

2. Collateral funds and other deposits: Increase 

No change is planned in fiscal year 1961 for collateral funds and other de- 
posits. The fiscal year 1961 year-end balance includes $18,680,000 for col- 
lateral funds consisting of insurance collateral funds, employee benefit and an- 
nuity funds; and $2,004,000 in other deposits required by vendors on containers 
and other deposits of a miscellaneous nature. The collateral funds were es- 
tablished under contracts originally entered into by the War Department, and 
were designed to provide for various extraordinary contingencies in the activi- 
ties of cost-type contractors. For the most part, collateral funds are held by 
trustees and invested in U.S. Government Securities. 

The following table indicates the balances of collateral funds and other de- 
posits as of the end of fiscal years 1959, 1960, and 1961 : 


Year-end balances 


Collateral funds and other deposits 


Actual, Estimate, Estimate, 
fiscal year fiscal year fiscal year 
1959 1960 | 1961 
ne - _ |-_-—— . iinet aetna 
Collateral funds by office and contract: 
Hanford, Wash., General Electric Insurance Fund- 
Travelers Insurance Co a : | $10, 500, 000 $10, 500, 000 $10, 500, 000 
Albuquerque, N. Mex. Los Alamos-University of Cali- | | 
fornia Employees Benefit Fund 2 somal 1, 000, 000 1, 000, 000 1, 000, 000 
San Francisco, Calif., Berkeley-University of California | | 
Employees Benefit Fund 480, OOO 480, 000 480, 000 
Chicago, Ill., University of Chicago Employees Benefit | 
Oe ig adie Rae ee 500, OOO 00, 000 00, 000 
New York, N.Y., Columbia University Employees 
SOIOERG PRIMES a ae aren nresiconsinm omnis ; 200, OOO 200, OOU 200, 000 
Washington, D.C., University of California, Los Alamos 
and University of Chicago Insurance Fund—Royal & | 
CT a Radix eta eiidas ae aa. ; 6, 000, 000 6, OU, 000 6, 000, 000 
Total Collateral Funds. .......«<««<+---- eee ree 18, 680, 000 18, 680, 000 18, 680, 000 
I OOS no oiasta ni scseonapecn ne aes 2, 013, 649 2, 004, 000 2, 004, 000 
Total collateral funds and other deposits : oe bat 20, 693, 649 20, 684, 000 20, 684, 000 


8. Goods and services on order: Increase, $31,925,000 


Estimates for fiscal year 1961 are based on Commission policy of 38 months 
forward financing for cost-reimbusement-type contractors and funding of com- 
mitment levels at the end of the contract period to insure continuity of opera- 
tions. The funding requirements are related to the cost levels presented under 
program costs. The increase in the level of goods and services on order is 
related primarily to 

(a) higher operating levels of research and development for the expand- 
ing reactor development and weapons programs, and 

(b) increases in balances related to procurement of Canadian uranium 
concentrates deferred until future years. 
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table of requirements by category is included below. 





Yearend balances Increase ro 
. decrease 
Category in 
Actual Estimate Estimate fiscal year 
f { ‘ { \¢t i eal 1961 
1959 1960 146] 
Good Sand services on order } 
A. Major long-term reimbursement contracts, 
over $1,000,000 annual operating level 
(1) Contractors with principal effort. ir 
production of source and special nu 
clear materials $149, 142 $151, 748 | $159, 526 $7, 778 
(2) Contractors with principal effort in pro- | 
duction of weapons and weapon com | 
) i 108, 944 100, 388 102, 5 2.17 
Contractor with principal effort in 
research and development 259, Y7Y 278, 825 288, 793 9, 968 
4) Contractors with principal effort in 
supporting services 9, 881 5, 691 4, 520 1, 171 
Total. 527, 94 36, 652 1()2 
B. Major material procurement contract 34, 602 28, 448 45, 204 
C. Research and development, other than those 
contracts included under item A(3 45, 425 73, 611 76, 710 3, 099 
D. Cooperative arrangements program, civilian 
power reactors 37, 969 62, 137 55, 521 — fj, 61¢ 
E. Utilities : 2, 612 2, 371 2, 130 241 
I All other 20, 856 26, 252 26, 429 177 
Grand total, goods and services on order 669, 410 729. 471 7H1, 39€ 31, 92 


Explanation of the increases and decreases in the balances of goods and 
services on order follows: 


A. Major long-term reimbursement contracts, over $1 million annual operating 
level: Increase, $18,750,000 

The estimates provide forward financing of 38 months in addition to financing 
the level of outstanding commitments at the end of this period. Increases or 
decreases by category of contracts are listed below. 

(1) Contractors with principal effort in production of source and special 
nuclear materials: Increase, $7,778,000.—Reflects higher production levels of 
nuclear and reactor materials, and higher levels of research and development 
work by production contractors for other programs. 

(2) Contractors with principal effort in production of weapons and weapon 
components: Increase, $2,175,000.—This increase is related to production of 
weapons to meet military requirements. 

(3) Contractors with principal effort in research and development: Increase, 
$9,968,000.—This increase is related principally to 

(a) Higher levels of research and development on the civilian power reactor 
program, and on the weapons and other military programs such as the natural 
circulation reactor and the satellite power sources. 

(b) Increased level of effort on the physical research program. 

(4) Contractors with principal effort in supporting services: Decrease, $1,171, 
000.—This decrease is related principally to reduced level of caretaker costs at 
the Eniwetok Proving Ground. 


2A KP 


B. Major material procurement contracts: Increase, $16,756,000 
The net increase of $16.8 million in fiscal year 1961 represents: 

(1) An increase in these balances of $24.5 million for procurement of 
Canadian uranium concentrates, delivery of which will be deferred until 
future years; 

(2) A reduction of $1 million, related to the amortization of Combined 
Development Agency assets, based on the amount of concentrates to be 
received from CDA in fiscal year 1961 ; and 

(3) A reduction of $6.7 million in the contracts for procurement of other 
materials as a result of amortization of assets based on deliveries during 
fiscal year 1961. 
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C. Research and development—other than those contracts included under 
item A (3): Inerease, $3,099,000 

The net increase of $3.1 million is related principally to increases in research 
and development effort on nuclear technology in such areas as advanced reactor 
development, reactor physics, fuels and materials, and residue processing and 
controls. In the balances shown in this category for fiscal year 1960 there is 
included $13.6 million for a computer for the Lawrence Radiation Laboratory 
which is required for increases in the computational load as a result of the 
intensive weapons effort at that location. The computer is expected to be 
delivered in fiscal year 1962. This increase for the computer was offset by a 
reduction in a like amount for irradiation test space contracts determined to be in 
excess of the amount of the currently estimated need for such contracts. 


D. Cooperative arrangements program—civilian power reactors: Decrease, 
$6,616,000 


The following table reflects the level of uncosted balances at the end of 
the fiscal year under various contracts in the cooperative arrangements program 
for the advancement of civilian nuclear power : 


[In thousands] 


year 1958 cooperative power reactor demon- 
tration program 
Yankee Atomie Electric Co 
Consumers Publie Power District 
R. & D. on Fast Breeder Technology 
Elk River-Rural Coop. Power Association 
City Piqua, Ohio 
n States Power Cx 
Nuclear Power Ass 


rida Westeoast 


1960 cooperatiy er reactor demon- 
tration program 
Other reactor prototypes 
Intermediate organic reactor 
R.& D sistance for unsolicited proposals 
Advanced high-temperature reactor (Philadel- 
phia Electric 


Subtotal 
Fiscal year 1961 Cooperative power reactor demon 
stration program: Additional unsolicited pro 


posals 


Grand total 


Utilities: Decrease, $241,000 
This decrease represents a reduction in the cancellation liability under the 
contract with the East Tennessee Natural Gas Co. for the supply of gas at Oak 
Ridge, Tenn. 
F. All other: Increase, $177,000 


This increase represents the net change resulting from minor adjustments in 
the levels of AEC obligations for miscellaneous contracts at several offices. 
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RADIATION SPACE 


Mr. Rasavr. How much are you carrying in this item for space and 
test reactors not yet built and what assurane -e do you have that you will 
use it in 1961? 

Mr. McCarriry. In the 1960 budget we have presented to this com- 
mittee I think $27.5 million for radiation space. The committee 
reduced this by some little over $10 million. We had, as I recall, $16.6 
million available this year. We are retaining roughly $3 million on 
the possibility of negotiating a contract for space in which we would 
have to obligate this amount as part of the cancellation charges on 
that reactor. This is the only amount still applicable to the purchase 
of space for test reactors, Mr. Chairman, on the possibility of getting 
that. obligated this year. At the moment we are attempting to 
negotiate a contract on that. 

Mr. Ranavr. Are the possibilities looking bright ¢ 

General Lurpecke. We expect to complete the negotiation and make 
the contract. 

Mr. Ranavr. The General Electric Co. engineering test reactor at 
Vallecitos, Calif., is being used to only 25 percent of its capacity. It 
is grange by the company that they must charge $65 per r adiation 
unit for the use of space in the machine in order to repay the invest- 
ment, to carry the annual cost of taxes, operation, et cetera, The AEC 
has been charging only $55 per unit for use of Government-owned test 
reactors. General Electric claims that this keeps the AEC contractors 
and private industry from using their facility. It has been reported 
that both General Electric and Westinghouse, who have financed and 
owned test reactors, are seriously concerned because funds were made 
available in 1959 and 1960 to subsidize construction of additional pri- 
vate test reactors by contracting and paying for space in them before 
they are built. I understand AEC has this problem of differential in 
payments for use of space currently under study. 

Who will discuss this problem for the committee ? 

Dr. Prrrman. The problem on the existing reactors, sir, of _ 
GE and Westinghouse, has been the problem of trying to negotiate : 
contract in which the timing on the availability of the reactors a 
on the need for the space in the reactors is recognized. It takes quite 
a while to build a loop to put in a reactor. When we look at our 
requirements for test space, and we find that those requirements are 
greater than the requirement that can be met in both MTR or ETR— 
in other words, in our own test reactors—it does take time to biuld 
the facility to put into the GE and Westinghouse reactors. 

Mr. Razsavut. What about this complaint of theirs? 

Dr. Prrrman. The charges that we make—and I would like to ask if 
T am correct in this—the MTR and ETR charges that we have made 
for sponsors of commercial irradiation is $55. The General Electric 
test reactor, for example, has offered space at $65, I believe is the 
figure. We are negotiating with them on the basis of that offer at 
thistime. There is a differential. The ETR is a much larger reactor 
than the General Electric reactor. It therefore furnishes space at a 
cheaper price. 

Mr. Raravt. Is there a problem of keeping development work con- 
fidential ? 


Dr. Prrrman. I don’t know of any problem on that, sir. 
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If we have a contract to purchase space in a reactor to get neutrons, 
just to buy neutrons, there is no problem of company confidential 
information. 

Mr. Raravt. Isn’t there a problem that manufacturers want to use 
these machines, but are reticent for secrecy reasons ‘ 

General Lurepeckr. This would apply to industry putting their 
radiation in other private reactors, and thereby giving up their pro- 
prietary information. I don’t believe that we can substantiate that, 
sir. We have not found any evidence of that. 

Mr. Ranaut. You don’t know anything about it ? 

General Lurepeckr. We have found no evidence that this is the 
case. 

Mr. Ranaut. All right. 

Dr. Prrrman. You see, sir, the irradiations that we are talking 
about in our program are all irradiations that are a part of the AEC’s 
paid for developmental program. We own the information that is 
generated in all of these developmental programs that we are talking 
about. 

Mr. Ranaut. They are your own programs ? 

Dr. Prrrman. Yes, sir. Those are the programs we are talking 
about. 

Mr. Ranaut. But your rate is different than the rate of the other 
two companies I mentioned. 

Dr. Pirrman. Yes, sir. 

Mr. Ranaut. Now, your capacity is larger, too? 

Dr. Prrrman. Yes. 

Mr. Rapsaut. I understand that. 

Dr. Prrrman. We do not furnish any service to private concerns, 
when service is otherwise available as it now is in the two test reactors. 

Mr. Ranaut. Why should we issue additional invitations for private 
test reactors with the $3 million you still have? 

Dr. Prrrman. The situation is this: About a year ago it was de- 
termined that the space we have in our own facilities was inadequate 
to meet our estimated demands in the future for irradiation space. 
At that time, we put out an invitation to industry to give us proposals 

for meeting those demands. This invitation was directed to com- 
panies who had reactors, as well as to those who might want to build 
them. By far the best proposal that we received was from a company 
who proposed to build a reactor and to furnish at a quite low cost the 
irradiation that we need. 


USE OF INDUSTRY REACTORS 


Mr. Rasavut. Isn’t this an area where Uncle Sam should actually 
build and operate what is needed ¢ 

Dr. Prrrman. Well, I think there could be considerable discussion, 
sir, and differences of opinion on whether the Government should 
build these test reactors that we need for our own program, or whether 
we should attempt to get the facilities built by outside people. If we 
look to the future of the atomic energy program as it grows and as it 
comes more and more into the normal industrial channels, we felt at 
the time these invitations were issued that there is a need in the private 
industrial effort for test reactors of this type. I believe that both GE 
and Westinghouse on their own behalf built their own reactors because 
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of a similar view. Therefore, we issued invitations for private pro- 
posals and got such proposals. 


Mr. Rasaur. What will happen to you if you don’t get the $3 
million 4 

Dr. Prrrman. If we did not have the money available, we cannot 
constmmmate the contract for this test reactor. 

Mr. Rasaur. What will happen to you‘ 

Dr. Prrrman. Just looking at our requirements for the next. few 
vears, this would mean ths at we would have to keep the MTR and the 
E TR complete ly loaded, as a matter of fact, even more highly loaded 
than makes good Salami sense, and in addition we would 
have to purchase from GE and Westinghouse essentially their entire 

capacity. 

Mr. Rapavr. Why would you not load up the GE and Westinghouse 
facilities? 

Dr. Prrrman. I say we would have to use their facility as well as 
ours. 

Mr. Raravr. Thev say theirs are not. loaded. 

Dr. Prrrwan. That is right, but their prices are considerably 
higher. It. would be most cos stly to the Government. 

Mr. Raravr. It wont et more costly / / 

Dr. Prrrwaan. Yes,s 

Mr. Razavur. Their ice is $10 more? 

Dr. Prrrman. It is substantially more than that. 

Mr. Rapaur. Will you need all of the estimated amount for the 
Lawrence Radiation Laboratory computer in 1961 4 

General Lurpecke. We believe that we will, Mr. Chairman, to make 
the obligation. We have done quite a bit of checking and this is a 
quoted price on it. We have not negotiated with them, but I don’t 
think we have reason to believe that it will be substantially less. 

Mr. Ranavr. Do you need all this money for that or could you 
probably save some money hie ret 

Mr. KF LOBERG., If we Cal get 1 t cheaper, we will gel it cheaper, Mr. 
Rabaut. 

Mr. Ranaut. You have not negotiated a price yet ? 

General LurpecKr. No, sir; not yet. This is an estimate but the 
estimate | 5 based on querying them about what the pr ice 1s. 

Mr. SS ecee . Have you any other yardstick to go by for this? 

General LUEDECKE. ‘Only that they have built one such computer 
and built it on a developmental basis. 

Mr. Raravt. Is this the total cost for this one ? 

General Srarpirp. Sir, we have tried to check several yardsticks 
before setting that figure. The figure actually is one that was quoted 
to us and as you say, we have not negotiated one. A computer is 
just being completed for us. It was on a developmental contract. in 
which we made payments during the development and got the com- 
puter at the end. 

Mr. Rapavt. Off the record. 

(Discussion off the record.) 

General Srarpirp. We know what they are costing. We know that 
is half the cost. 
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DEFERMENT OF CANADIAN CONCENTRATES PROCUREMENT 


Mr. Ranaut. How much of the $24.5 million that you are showing 
on page 288 for the Canadian concentrates will you need in 1961 4 

Mr. McCarrny. This goes back to the problem of deferment be- 
yond 1961 of the ore that we will get from Canada. As part of the 
agreement on the ore concentrates we advanced to them the amount 
of $2.50 per pound of the amount deferred. In other words, that will 
be an advance payment to the Canadian Government against future 
delivery of the concentrates that we have deferred. 

Mr. Ranaut. Why do you give them advanced payme nts? 

Mr. McCarriy. This is part of the agreement. This is part of 
the financing of their whole mill system; since we are deferring the 
take of the concentrates, we will be advancing them $2.50 a pound 
for each pound deferred. This is the amount that we will expend 1 
1961 as shown here. 

Mr. Ranaut. Has this been the custom in the past ? 

Dr. Wirson. This is the first time we have stretched it out. 

Mr. Froperc. Instead of paying the whole price for the uranium, 
we are paving a small part of the price and not taking delivery on the 
uranium in question. So we are really getting a great benefit out 
of this. 

Mr. Ranaut. You are only paying an installment 4 

Mr. Fropera. Yes, and only the installment that is attributable to 
the amortization of the capital cost of the Canadian plants which of 
course is a matter of fixed obligation in the case of the plants. They 
have mortgages, and so forth. 

Mr. Ranaut. Where do you leave this stored material that you buy? 

Mr. “sped This material is still in the ground. 

Mr. Rasatcr. You are going to leave it in the ground ? 

Mr. Fronerc. That is part of the plan, to avoid taking delivery, 
postponing delivery on it. Maybe some of it is above ground in 
some of the Canadian mills, but in any event it is not being delivered 
CO Us. 

Mr. Ranacr. In other words, vou have an option on it. 

Mr. Fioperc. We have more than an option. We have a contrac- 
ial richt to have delivery on it, but it is inconvenient for us to 
accept delivery now. 

Mr. Rawat r. When you get it you pas the balance. 

Mr. Frosere. That is correct. 

Mr. Ranaur. This is under our agreement that runs to 1966? 

General Lvrpeckr. These are under firm contracts that do run into 
1966. This is part of the means of stretching them out. 

Mr. Ranacr. Your last vear's estimate for 1960 for selected re- 
sources was $960,.944,384. Now vou say it is only $935,953.215 for 
1960. If you miss vour guess by the same amount in 1961, you would 
not need the appropriation of the $28,434,000 requested. Is this true? 

Mr. McCartruy. One of the reasons that this is effected of course. 
is by some of the underruns that took place after our 1960 budget had 
eome to you, and because of some changes in inventory. So there are 
a number of fac tors in this. 

Mr. Rasaur. Some changes in your inventory ? 
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Mr. McCarruy. Inventory in our hands. This is a combination of 
contracts outstanding for which we have obligations, and inventories 
reported at the end of the year. 

Mr. Rasavut. Do you have that broken down as to how much was 
inventory and how much was contracts? 

Mr. McCarruy. It shows in the record, in the justification. 

Mr. Rasavut. What about missing the guess in the future? 

Mr. McCartuy. So far as we can tell right now, our 1961 estimate 
is still good, Mr. Chairman. 

Mr. Rapaur. Give us the estimates and the actual figures for the 
last 5 years for the record. 

Mr. McCartiy. We will be glad to. 

(The information is as follows :) 


“Other costs’? program—Comparison of congressional submission with actual cost 


ex perience 


In millions] 


| 
Amount Actual 
available 


| 


Fiscal year 1955___-- 


Fiscal year 1956_- ; pou 

Fiscal year 1957 : . ers ; $6. 4 $6. f $0. 2 
Fiscal vear 1958 - ri Ss a 49 6. 5 1.6 
Fiscal year 1959 en eee ee ee Le ee 6.7 | 5. —1.1 





1“ Other costs” program was included for the first time in the fiscal year 1957 congressional submission. 


Increase or decrease in 


selected resources program—Comparison of congressional 
submission with actual cost experience 


{In millions] 


Amount 
available 


Actual Difference 





Fiscal year 1955__- 


: ‘ —$134. 2 —$232. 0 | $97.8 
Fiscal vear 1956 62.7 | 91.9 29.2 
I NNUIED  nsuicuicimnbekeuesiowce 53. 2 68.8 15.6 
Fiscal year 1958___ a 97.8 77.3 1 —20.5 
Fiscal year 1959_ 7 38. 2 18.3 2—19.9 





1 Included in this net difference is an underrun of $49.1 million related to program slippages in the coopera- 


tive arrangements program (civilian power reactors). 

year 1958 and carried over into fiscal year 1959 as part of this‘program 
of the above, amounted to $19.6 million. 

? Included in this net difference is an underrun of $27.5 million related to irradiation test 

A considerably longer period of time than was anticipated has been required to review proposals 

(This amount was reduced to $16.6 million by congressional action on the fiscal 

Contracts are still under negotiation and it now appears that fund requirements will be 


already been made in the budget. 


tracts. 
and negotiate contracts. 
year 1960 budget). 


much less than previously planned. 


Appropriate reductions have 


Increases in the program, exclusive of the above, amounted to $7.6 million, 


Mr. Rapavur. Revenues applied, 


through 298. 


Estimate, fiscal year 1961 


Estimate, fiscal year 1960___ 


Decrease 


ReEvENvES APPLIED 


$99 600.000. 


REVENUES APPLIED 


Program statement 


Increases in the 


This amount was unobligated at 


Insert 


p 


the end of fiscal 
rograul, exciusivé6 


space con- 


pages 292 


$22, 600, 000 
26, 850, 000 


4, 250, 000 
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The program “Revenues Applied” includes the income from sales and lease 
of products and services to eligible purchasers and other revenue from com- 
munity operations, tuition income, hospitals, and other miscellaneous sources, 
such as income from royalties and collateral funds. The program “Revenues 
Applied” is presented in two categories on the following schedule of summary 
of estimates by category. The first category, “Revenue from sale of products 
and services,” consists of items for which the related costs are included under 
the program “Other Costs” and the second category, “Other revenue,” consists 
of revenue items for which the costs are reflected under the related program 
costs, and miscellaneous income such as royalty income, and other items of a 
miscellaneous nature. 

Commission policy provides for full cost recovery for products and services, 
with the exception of waiver of use charges for special nuclear materials and 
heavy water under the cooperative arrangements program as authorized by law, 
discounts on isotopes used for medical and agricultural research, and other 
minor exceptions approved by the Commission. Revenues received are applied in 
the budget to reduce the appropriation requirements of the Commission. 

The major changes in the fiscal year 1961 estimate which result in a net de- 
crease of $4.2 million from the fiscal year 1960 estimate are: 



















Millions 
1. Decrease of revenue from community operations as a result of the 
disposal of revenue-producing utilities, housing, and commercial 
property at Oak Ridge, Tenn., and Richland, Wash__-_-_--___-_-_____ $4.8 










2. Decrease in estimated sales of source and nuclear materials______~_ Ra .6 
3. Decrease in estimated sales of heavy water__._.............._..__._- 6 
4. Increase in revenues from sales of isotopes____-- tah rel cd a 9 
5. Increases in lease income from source, special and nuclear materials .4 
6. Increases in income from sale of nuclear heat or steam ‘ ‘ah su 






Summary of estimates by category 


















- 
} Actual Estimate Estimate 
| fiscal year fiscal yea fiscal year 
1959 1960 1961 
| 
a ‘ secasaaiiae sama 
Revenue from sale of products and services (related costs are 
included under program ‘‘Other costs’’) 
a) Income from products sold. __--..--- ee 3 $6, 719, 118 $6, 568, 000 | $6, 920, 000 
(1) Sale of special reactor materials_-.-.._.-...-- | 3, 544, 164 | 2, 840, 000 | 2, 270, 000 
(2) Sale and lease of isotpoes Sakineipeaceeutet 3, 174, 954 3, 728, 000 | 4, 650, 000 
' 
(>) Income from services i ont 1, 031, 752 1, 592, 000 1, 680, 000 
(1) Income from special studies 130, 233 150, 000 150, 000 
2) Income from use of AEC-owned facilities | 
and equipment Saal 165, 978 142, 000 145, 000 
3) Income from irradiation services 210. 037 360, 000 465, 000 
4) Income from special processing and fabrica- 
tion and separation and recovery 130, 433 $30, O00 530, OOO 
5) Income from security investigations ss 273, 872 430, 000 309, 000 
Income from other services. __-- iu 121, 199 180, 000 290, 000 












Total revenue from sale of products and 


services 50. 870 8, 160, OOO 8, 600, 000 









2. Other revenue (related costs are included when applicable 
under program costs of current or prior years 











(a) Sale of source and special nuclear material 1, 351, 404 1, 600, 000 1, 032, 000 
(b) Lease of source, special reactor, and nuclear ma- 
terials Sees sal saad Seanmatedod! ; 1, 058, 374 2, 000, 000 2, 350, 000 
(c) Income from charges for special nuclear material 
consumed a eS ne ah 0 302. 000 98, 000 
(d) Income from sale of steam_.....____.._- et id 2, 222, S88 1, 560, 000 2, 060, 000 
(e) Income from research hospitals_............-.- ae 374, 27 375, 000 375, 000 
f) Income from training, education, and information 
activities aa AR 286, 484 334, 000 370, 000 
g) Income from community onerations._- S sinade 13, 188, 623 10, 501, 000 5, 697, 000 
(h) Income from collateral funds...........-- cums 387, 797 618, 000 618, 000 
Other miscellaneous income... _- Oo 5 1, 458, 609 1, 400, 000 1, 400, 000 





Tota] other revenue__............_- let 20, 328, 453 18, 690, 000 14, 000, 000 





TOGA] TOVOTUIOS BITING... oc ccvncccsncssnnesesseu 28, 079, 323 26, 850, 000 22, 600, 000 
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JUSTIFICATION OF CATEGORIES 


1. Revenue from sale of products and services, $8,600,000 


The gross revenue from the sale of products and services in this category 
for fiscal year 1960 in the amount of $8,600,000 is applied as a reduction of 
the total appropriation requirement of the Commission; however, it is per- 
tinent to point out that the related costs of these products and services 
amount io $6,500,000, which is included as an appropriation requirement 
under the budget program “Other costs.” The net revenue after deduction 
of costs is $2,100,000. 


1(a) (1) Sale of special reactor materials, $2,270,000 


This estimate consists principally of revenue from the 
to foreign countries for reactor use, also includes 
quantities for research, and sale of minor 
decrease in revenues of S570,000 from the 
tributable to a reduction in heavy water 


sule of heny water 
domestic sale of minor 
qualities of boron 10. The 
fiscal vear 1960 estimate is at- 
siles to foreign countries The 
related cost of the material is $1.152,000, which 


is included in the program 
“Other costs.” 


Jia)(2) Sale and lease of isotopes, x 4.690 000 


This estimate includes revenue from the sa 
radioisotopes to research laboratories, industry, and edueational institutions. 
The increase of SP22,000 from the fisenl year 1960 


le and lease of stable and 


estimate is based on 
increased sales of isotopes in fisenl] year 1°61 The 


products is 83,960,000, which i 


’ related cost of the 
is included in the program “Other eosts.” 





I ( bh) ( 1) Ineone from Spe cial studic Ss, $150,000 
This estimate includes income derived from 


users Costs of services included under the pr: 
mated to be S124.000. 


special studies for non-AEC 
gram “Other costs” is. esti- 


1(b)(2) Income from use of AEC-owned facilities and equipment, $145,000 


This estimates includes income derived principally from 1 


LS of Com- 
wission laboratory facilities for research work. Cost of sery 


ie nceluded 
under the program “Other costs” is estimated to be $115,000, 
1(b)(3) 


Income from irradiation services, $465,000 


This revenue is derived principally from irradiation services fo 


l r research 
and industrial application performed at the National Reactor Testing Sta 
tion The inerense of S105.000 from the fisen! vear It) estimate is based 


on past experience which has indicated a stead growth in the number of 


experiments conducted since the startup of the testing station Related 
eost of services included under the program “Other 
be S3BS5.000 


costs’ S eStil 


j " } 
J { h) (7) Tneome Prowl special proce SSG and fabrication and N¢ pare fian and } 


covery, SSSO G00 


This estimate consists principally of revenues derived from special processing 


and fabrication services. Related cost of services included under the program 


“Other costs” is estimated to be $287,000, 


1(0)¢(5) Income from security investigations, S3og coo 


This estimate covers income from authorized access permit holders for charges 
for security investigations. As a means of encouraging American industry to 


participate more fully in the atomic energy program, the Commission has in 


] 
i 
stituted a program for release of selected classified nonimilitary information, 
after obtaining the necessary security clearances, to applicants who can demon- 
strate the information is needed in their business or profession. 
] 


The estimated 
venue is based on charging for all security investigations, with the exception 
of those for nonprofit educational institutions. On this basis, it is estimated 
that 5 percent of the security investigations in fiscal year 1961 will be provided 
without charge. The related cost for security investigations included under the 
program “Other costs” is $262,000. 
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1(b) (6) Income from other services, $290,000 

This estimate consists principally of revenues derived from services related to 
use Of Commission laboratory services and equipment. Related cost of services 
included under the program “Other costs” is estimated to be $215,000. 


2. Other revenue, $14,000,000 


(a) Sale of source and special nuclear materials, $1,032,000.—This estimate 
includes revenue from sale of normal and enriched uranium to foreign countries, 
and domestic sale of normal and depleted uranium for industrial and research 
usage. Related costs of the products were included in program costs in prior 
years. 

(b) Lease of source, special reactor, and nuclear materials, $2,350,000.—Cur- 
rent Commission policy provides for the lease of heavy water, for other than 
power reactors, and other materials to foreign countries and domestic users 
at a lease charge of 4 percent per annum. In certain cases it is anticipated 
that material will be sold to foreign countries rather than leased. The esti- 
mate includes the following income: 
(a) Domestic_______ 


~ $1, 750, 000 
(b) Foreign 


600, OOO 


Total . , a _. 2 Shp 000 


The revenue from domestic sources is principally related to lease of enriched 
materials for power reactors generating a revenue of approximately $1,450,000 ; 
materials leased for research and test reactors are estimated to provide a 
revenue of approximately $260,000; and additional revenue of approximately 
$40,000 is anticipated from the lease of normal uranium, plutonium and heavy 
water for research purposes. The revenue from foreign sources is related to 
lease of enriched materials for power reactors and research purposes of 
poximately $400,000 and lease of heavy water of approximately $200,000. 

(c) Income from charges for special nuclear material consumed, $98,000. 
This estimate includes revenue for charges for material consumed in reactor 
operators by military users. Current agreements with the Department of 
Defense provide that the Commission will be reimbursed for materials con- 
sumed in military reactors. Charges are based on the amount of fuel consumed. 
Estimates are based on scheduled reprocessing of cores and therefore estimates 
of revenue will differ from vear to year. 

(dad) Income from sale of steam, $2,060,000.—This estimate consists of revenue 
from the sale of steam from the pressurized water reactor at Shippingport 
to the Duquesne Power & Light Co. and from tke sodium reactor experiment 
(SRE) at Santa Susana, Calif., to the Southern California Edison Co. The 
1 venr 1961 estimate assumes a higher level of operation for the PWR 
over the fiscal year 1960 level due to the reactor being down in fiscal year 1960 
for an estimated 3 months for reseeding of the core. 


wy 


(e) Income from research hospitals, S375 000.—This estimate 


ap- 


fisca 


includes income 
from patients at the Commission’s research hospitals. Related costs for the 
operation of the hospitals are included under the biology and medicine program. 

(f) Income from training, education, and information activities, SiT0,000 
This estimate includes revenue for tuition primarily from students attending 
the Argonne International School of Nuclear Science and engineering at Chi 
cago, the reactor supervisor course at Shippingport, Pa., and the reactor hazards 
evaluation and reactor supervisor courses at Oak Ridge and from the sale of 
technical publications, pamphlets, and other fees. The related costs for the 
schools are included under “Program costs.” The increase in fiscal year 1961 
over the fiscal year 1960 estimate is related principally to increases in student 
enroliment at the Argonne and Shippingport schools 

(g) Income from community operations, $5,697,000—This estimate includes 
the income from the AEC community of Los Alamos and from housing and util- 
ities furnished at Sandia, N. Mex., Monticello, Utah, and Grants, N. Mex. <Ag- 
gregate income includes revenue from housing and commercial properties, inm- 
cluding hospitals, income from municipal services, utility Operations, and other 
miscellaneous sources. The community program schedules, included under the 
community program, reflect the revenue by community and category. Related 


An 
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cost of $5,948,000 are included under program costs. The decrease in community 
revnue of $4,804,000 from the fiscal year 1960 estimate is due pricinpally to the 
disposal of revenue-producing housing, commercial and utility properties at 
Oak Ridge, Tenn., and Richland, Wash. 

(h) Income from collateral funds, $618,000.—This estimate includes income 
from collateral funds held by contractors for insurance collateral, employee 
benefits, and annuity funds. 

(i) Other miscellaneous income, $1,400,000.—This estimate includes income 
from royalties, insurance indemnity fees, and other miscellaneous sources of 
a general nature and is based on continuation of the fiscal year 1960 level. 


Direcr EmpLoyMenNtT, TRAVEL, AND PAsseENGER CARRYING VEHICLES 
Mr. Rapsaur. “Miscellaneous.” Insert pages 299 through 504. 


ALL Procrams—AEC Direct EMPLOYMENT 


Actual, Estimate, Estimated 
fiscal year fiscal year fiscal year 
1959 1960 1961 
| 
= saath neon = 
: i | 
Number of permanent full-time civilian employees at end of | 
fiscal year bits eatin 6,719 6, 876 6, 958 
Average number of permanent full-time civilian employees-_-- 6, 74¢ 6, 803 6, 908 
Total personal services costs em : .-----| $50,716, 969 $52, 284, 000 $53, 600, 000 


It is the basic policy of the Commission to conduct the atomic energy program 
through contractors to the greatest practical extent. The following functions 
are performed by AEC employees within this basie policy: (1) Program plan- 
ning and direction, contract negotiation, liaison with contractors and inspection 
of contractor products; (2) administration of industrial development, licensing, 
and international cooperation activities; (3) security measures including screen- 
ing of personnel, protection of documents and property, guarding of security 
shipments and patrolling of sites where contrators guard service is not provided ; 
(4) evaluation of domestic and foreign raw materials resources; (5) operation 
of storage sites; (6) operation of the New Brunswick Laboratory and New 
York Health and Safety Laboratory; (7) operation and management of the 
Los Alamos communications facilities, and the fire and police department; (8) 
operation of health and safety activities at the National Reactor Testing Station 
in Idaho; (9) accounting, auditing, property management, and personnel services, 
assuring adequate controls by AEC offices and contractors; (10) control and 
dissemination of scientific and technical information; and (11) provision of 
supporting services at the AEC headquarters and field offices. 

The fiscal year 1961 estimate provides for an increase of 82 permanent full- 
time employees over June 30, 1960, end strength of 6,876. Year-end strengths 
and average employment for permanent full-time employees and total personal 
services costs for each of the Commission’s programs are shown in the following 
table: 
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The net increase of 82 employees in fiscal year 1961 results from an increase of 
100 employees for program direction and administration as outlined in the justi- 
fication for operating costs under that program and a net decrease of 18 in other 
programs. The changes in other programs are discussed below : 


En en UT neon pes season amines ictine meni comeiees —26 
Reduction in the raw materials resources evaluation activities. 


(D) ‘Soecial nuciear materials program... ...._. +1 

I I pc ele antes elena +6 
Anticipated increase in volume and types of security shipments. 

(c) Reactor development program____-_-___-_-~ eee Becatcen See 


An increase of 13 employees is required | for the radi: ition telem- 
etering system at the Idaho National Reactor Testing Station, off- 
Set by a reduction of 1 employee at the Chicago Operations Office 
due to anticipated reductions in security shipments. 
(2) Community program... ... --........_-... See ae cig: Se 
Abolishment, effective June 30, 1960, ‘of the C ommunity “Affairs 
Divisions at the Hanford and Oak Ridge Operations Offices in view 
of the assumption of city government functions by the incorporated 
cities of Richland, Wash., and Oak Ridge, Tenn. 


U.S. Aromic ENERGY COMMISSION 


Fiscal year 1961 budget estimates appropriat On, Ope rating er penses All programs, 
trave 
Actual Estimate Estimat 
fiscal year fiscal year fiscal year 
1Y¥5¥ LU60 1¥61 


Estimated number of travel days 101, OS6 114, 737 124, 310 
Total estimated cost $2, 837, 707 $3 339, 000 $3, 650, 000 


This estimate covers the cost of official travel of Government employees while 
discharging assigned AEC duties away from official duty stations. It is pointed 
out that the number of travel days and the travel costs reflect the travel of 
three principal classes of personnel: (1) AEC permanent full-time employees, 
(2) AEC intermittent employees such as members of advisory groups and 
individual consultants, and (3) about 280 military personnel on duty with the 
AEC, whose salaries are paid by the Department of Defense, but whose duties 
require considerable travel on AEC business. Some employees of the Commis- 
sion spend the major part of their duty time away from their official station, 
such as shipment security guards in the special nuclear materials, weapons, and 
reactor development programs. Extensive travel is required in connection with 
weapons production, quality assurance inspections, and storage activities under 
the weapons program; inspection of licensed facilities; and international coop- 
eration activities. Substantial travel is also required to maintain a satisfactory 
degree of technical and administrative supervision over Commission offices and 
projects and liaison with contractors, to provide for attendance of technical and 
scientific personnel at important domestic and foreign conferences and sympo- 
siums, and to provide for coordination of and participation in oversea nuclear 
energy exhibits. 

The fiscal year 1961 request represents the estimated requirements for travel 
essential to the proper discharge of Commission responsibilities in all areas. 
The estimate for the raw materials program is related directly to the scope 
of the domestic and foreign resource evaluation programs. The estimates for 
the special nuclear materials and reactor development programs are related 
primarily to the volume of security shipments requiring escort personnel. The 
estimate for the weapons program is related to the projected level of operations 
which will necessitate a high volume of travel. The travel requested under the 
biology and medicine program is for required travel of personnel assigned to 
the New York Health and Safety Laboratory. A small amount of travel funds 
is required under the training, education, and information program by the 
technical information service extension at Oak Ridge. Under the community 
program limited travel will be performed by personnel engaged in community 
operations under the Albuquerque operations office. The estimate for program 
direction and administration was discussed in the justification for operating costs 
of that program. 


The 
estim 


wi 
spectia 
W eapt 
Re ict 
Biolog 
Crain 


Fise 


367 


The following table reflects a comparison of the estimated days of travel and 
estimated costs of the various programs: 


[Costs in thousands] 


Actual, fiscal year Estimate, fiscal Estimate, fiscal 
1959 year 1960 year 1961 
Program 


Days Cost 


Raw materials : nied : 7, 574 8, 423 
Special nuclear materials 5, 590 6, 630 
Weapons _ > : 5 27, 612 : 30, 069 
Reactor development 3, 416 | 4, 839 
Biology and medicine 737 ’ 1,153 
rraining, education, and information 167 } 167 
Community SH ‘ 217 
Program direction ana administration - - - 55, 904 2, OF 63, 339 


Total___- 3 ea _.) 101,086 114, 737 


U.S. Atomic ENERGY COMMISSION 


Fiscal year 1961 budget estimates—Statement on passenger carrying motor ve¢ hicles 


Actual Estimate Estimate 
| fiscal year fiscal year fiscal year 


1959 1960 1961 


Net active fleet, end of fiscal year 2, 046 2, 024 2, 044 
Number of replacement vehicles 400 366 437 
Number of additional vehicles 0 30 23 
Gross cost of replacement vehicles__. $1, 032, 132 | $836. OLS $1, 687, 406 
Gross cost of additional vehicles_..._.—- ; 0 | 48, 150 34, 500 


lotal gross cost of vehicles 1, 032, 132 | lh l 


1, 721, 906 
| 


Passenger motor vehicles are required by the AEC for security patrols of 
extensive plant and laboratory areas, inspection and audit of Commission and 
contractor operated facilities, and for other necessary official transportation of 
AEC and contractor personnel within and between project sites and areas in the 
management and operation of the programs conducted by the agency. 

Table A, below, shows the passenger motor vehicles requirements, by type, 
for fiscal year 1961. The estimate includes requirements for both contractor 
operations, and the AEC. The additional vehicles are required to support an 
increasing workload on the new production reactor at Hanford; expanding 
operations, including the high-energy physics program, and an increasing num- 
ber of official visitors at Chicago; a need to augment the fleet at New York as 
a result of an expanded program and increased facilities; and expanding opera 
tions at the Idaho test site. All vehicles to be replaced meet or exceed the GSA 
replacement standards. A breakdown of the AEC fleet is shown in table B. 

The fiscal year 1961 requirements provide for an increase of 84 automobiles 
This increase is partially offset by 11 of these automobiles being replacements 
for station wagons. In addition, there is a decrease in the fleet of 3 buses mak- 
ing a net change in the passenger carrying fleet of 20 vehicles. 


TABLE A. Passenger moto 





TABLE Vet active 


Automobiles 
Station wagons 
Ambulances 


leet 
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of passenger motor vehicles at end of 1 


Actual 


1,470 
118 
+6 


Estimate, Estimate, 
fiscal year fiscal year 
1960 


buses. 410 


Total 2, 046 


Note.— The Atomic Energy Commission has an active program to promote more e Tec tive utilization of 
equipment, principally through increased use of AEC GSA motor pools and, throug th is program ‘ 
been able to maintain its fleet of passenger motor vehicles at a fairly constant le vel e' ven though operating 
programs have continued to expand 


Mr. Ranaut. Why do you need 2 
down in the record. 

Mr. Derry. : can give you a breakdown. 

Mr. Rasavt. Indicate where you need them and what type vehicles 
are they sh to be? 

Mr. Derry. Yes, sir. 

(The matter referred to is as follows :) 


na 
wma 


23 new vehicles? Give us a break- 


NEED FOR ADDITIONAL PASSENGER MoToR VEHICLES IN FISCAL YEAR 1961 


The 23 additional vehicles required in fiscal year 1961 are automobiles of the 
lightweight class. Seven are required at Hanford in connection with the con- 
struction of the new production reactor; three will be required at the Argonne 
National Laboratory and eight at the Brookhaven National Laboratory to meet 
the laboratories’ needs resulting from the expanding program and facility 
additions; and eight will be required at the National Reactor Testing Station, 
Idaho, because of the expanded operations at that site. Offsetting these addi- 
tions will be a reduction of three vehicles at the Albuquerque operations office. 


LANGUAGE CHANGES 


Mr. Razavut. Would you please discuss the changes to the operating 
expense appropriation language which you are proposing this year. 


Mr. McCarruy. Yes, sir. In addition to the language on the ac- 
crued expenditure limitation, the language changes are briefly as 
follows: 

(1) An increase in the amount of the limitation on travel expenses 
from $3,550,000 to $3,650,000 ; 

(2) An increase in the amount of the limitation on personal services 
from $52,750,000 to $53,600,000 ; 

(3) Authority to purch: ise 460 passenger motor vehicles of which 
437 are for replacement only leaving the 23 additional that you men- 
tioned and also including two vehicles at not to exceed $4,000 each: 
and finally, 

(4) Inclusion of the amount to be appropriated for fiscal year 

1961 of $2,427,300,000, and prov ision that this npaionsg together with 
unexpended balances at June 30, 1960, of prior * appropriations 
shall remain available until expended. 

The explanations of these changes are set forth on pages 10 through 
12 of our justification material which have been inserted in the record. 
There is one additional language change not covered in the budget 
that I would like to bring up at this time. This relates to the language 
on newspapers and periodicals. In view of several GAO decisions 
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released on this matter, the most recent being January 4, 1960, it is 
apparent that the amount included in the clause, “purchase of news- 
papers and periodicals (not to exceed $6,000) .” would either have to be 

nereased materially or alternatively the clause deleted entirely. Our 
preferenc e in this matter is the latter alternative. 


ACTUAL 1960 COSTS 


Mr. Razavr. At this point, will you please insert into the record a 
tabulation showing for each of your operating programs actual 1960 
costs through March together with your latest estimated projection 
for the balance of the fiscal year. 

(The information referred to follows :) 


[In millions of dollars] 


Actual costs | Estimate for | Total esti- 
| through balance fiscal | mate for fiscal 
March 1960 year 1960 year 1960 


Raw materials_ Sack niches ee _ 4 $5 $184. 2 
Special nuclear materials___----- : . 2:7 146. ¢ 
We Apons ‘s enatil ticket ie <p sndiipnebioniin et 35! 138 
Reactor development- ae Ra rene Ae oe ‘ 122 
Phy sical research : ieee Saas . 94. ¢ 48, 
Biology and medicine_-- aaa 31. ¢ 17 
lre ining, e -— ation, and infor mation. 4. 
Civilian applications of isotopes and nucles aca ) 4 


PH~is1e tow wr 


Isotopes program : 2. 1. 
Plowshare program 

Community ca 

Program direction and administration_ . -- 

Security investigations -____- 

Other costs 


Ano w 


Total costs 
Less: Revenues 


oc 


Net costs 
Change in selected resources. 


Total oblig 


PLANT ACQUISITION AND CONSTRUCTION 


Mr. Ranaut. Plant acquisition and construction, $215,500,000. 
sert pages 305 through 348. 
(The matter referred to is as follows :) 


GENERAL STATEMENT FOR PLANT ACQUISITION AND CONSTRUCTION 


SUMMARY OF REQUIREMENTS FOR FISCAL YEAR 1961 


The budget estimates for the appropriation ‘Plant acquisition and construc- 
tion” for the fiscal year 1961 provide for the total obligations of $221,600,000 
to be funded by a new appropriation of $215,500,000 and by utilization of an 
unobligated balance of $6,100,000 estimated to be available at the close of 
fiscal year 1960. Of this amount, $47.2 million is requested for projects pre- 
viously authorized, while the balance, $174.4 million, is required for projects 
for which authorization is now being requested. 
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A summarization of fiscal year 1961 obligations by program follows: 


Summary of obligations for fiscal year 1961 by program 


Fiscal year 1961 0 
















Funding for 
Funding for projects for 
projects which au- lot 
ilready thorization 
authorized is being 
request 














Kaw materials 0 $100, 000 $100, OOF 


Special nuclear material $25, 000, 000 31. 966. 000 56. 966. OOF 
Weapons 0 25, 600, 000 25, 600, OO 
Reactor development 29 244, 000 87, 400, 000 109, 644, OU 
Physical research 0 23, 000, OOO 23, OOO, OOK 
Biology and medicine 0 4. 300, OOO 4, 300, OO 
Training, education, and information 0 150. 000 150. (K 
Civilian applications of isotopes and nuclear explosives. - - 0 0 

Community 0 1, 240, OO 1, 240, 00 
Administrative 0 600, OOO 600, OOK 













Total obligation 47, 244, 000 174, 356, 000 1 OK), OOM 
Less unobligated balance brought forward —. 100. OO 











Appropriation _. -- ’ 7 . 215 


Three-year summary of obligations and financing of obligations 





The following tables summarize the total obligations incurred for each of 
the AEC’s major construction program for fiscal year 1959, fiscal year 1960, ans 
fiscal year 1961, and the sources of funding these obligations : 


Summary of obligations by program 


——_—_—_ ~ 












Raw materials___- aan ‘ ; $78, 717 $100, 00 $100. O 
Special nuclear material . $ 76, 410, 307 152, 202, On q £), OM 
We ipons % é 6, SOO, 220 wi WO 
Reactor development 7 130, 705, 216 nr » 644. O1 
Physical resear« $1, 099, O89 wv) 23 O00. Of 
Biology and medicine 2.198, 127 772. OOM 4 300. OOF 
Praining, education, and information 896. 209 1, 043, 00 0). Of 
Civilian applications of isotope nd nuclear explosive ) 3. 400. 000 

Community * 2 282 149 OT. (WK 10. OW 











Administrative 







Potal obligations 291, 126,982 | 466, 465, 50 


tT 
Recovery of prior vear obli tions Pe 940 COO 150, ( 


Appropriations 










Net amount availat 
ligated t 





ilance at end of yea 209, O15. 50K 6. 100. O06 


Total obligations 





Erpenditures for plant acquisition and construction 

Expenditures for plant acquisition and construction for fiscal year 1961 are 
estimated to be $280 million, an increase of $20 million over the estimate of 
$260 million in fiscal year 1960. Actual expenditures in fiscal year 1959 totaled 
$214.981,064. Unexpended balances are expected to decrease from $480,209,580 
at the beginning of fiscal year 1959 to an estimated $453,157,516 at the end of 
fiscal year 1961 as shown in the following table: 


nded balance, beginning of year 5SQ | $515, 157, 51¢ $517, 657,516 


ion Y2 ! > 500, 000 5, 500, 000 


Potal funds available ‘ ta7, 057, St 733, 157,516 
Expenditures 1.06 im! 280, 000, 000 


lance, end of year ‘ 515, 157, 516 i 7, 16 453, 157, 516 


HIGHLIGHTS OF CONSTRUCTION PROGRAMS 


\s shown in the table on page 305, estimates are presented on an obligation 
s for construction requirements for each of the AEC’s functional programs. 
he highlights of the estimates for new projects and previously authorized proj- 
ts for which appropriations are required in fiscal year 1961 are as follows: 
Raw materials.—Obligations for raw materials facilities in fiscal year 1961 
re estimated at $0.1 million to provide for minor modifications and improve- 
nents to existing plant or installations of the Grand Junction, Colo., operations 
fice 
2. Special nuclear materials.—Obligations for special nuclear materials facili- 
s in fiscal year 1961 are estimated at $57 million and will provide $25 million 
r the balance of funding for the new Hanford plutonium production reactor : 
“5.4 million for production reactor improvements, $10 million for modifications to 
reduction supporting installations, $4.5 million for modifications to feed plants, 
<O.S million for a gaseous diffusion development laboratory, and $11.5 million for 
seneral plant projects 
}. Weapons.—Obligations for weapons facilities in fiscal year 1961 are esti- 
ted at $25.6 million to provide $17.1 million for additional production capacity 
research and development facilities, and $8.5 million for general plant 
Facts. 
Reactor devrelopment.—Obligations for reactor development facilities in 
vear 1961 are estimated at $109.6 million, of which SS7.4 million is for 
projects to be authorized and S22.2 million is the balance of funding on 


viously authorized projects. Of $45.6 million for the civilian power program, 
7 million is for the cooperative power reactor demonstration program, $6.9 
ion is for a fast reactor core test installation, SS million is for the balance 
unding for a power reactor of advanced design utilizing nuclear superheat 
itherized in 1960, and S4 million is the balance of funding for alterations and 
dditions to Shippingport reactor facilities. In addition, $24 million is for an 
dvanced test reactor ; $24.7 million relates to military reactor and test projects, 
Wing funding of $8.5 million on the natural circulation prototype reactor 
the Navy program: $6.5 million is for modifications and additions to general 
ipport facilities, and $9 million is for general plant projects 
». Physical research. Obligations for physical research facilities in fiscal year 
IL are estimated at $25 million to provide S12 million for construction of a 
gh flux isotope reactor: S7.5 million for modifications and additions to exist- 
ig research machines and laboratories: and $3.5 million for general plant 


proyeets. 


ti. Biology and medicine.—Obligations for biology and medicine facilities in 
iscal year 1961 are estimated at $4.3 million to provide $4 million for the con- 
struction of facilities for support of biomedical research projects in atomie 
energy, and $0.5 million for general plant projects. 
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7. Training, education and information.—Obligations for training, education 
and information facilities in fiscal year 1961 are estimated at $150,000 to provide 
for general plant construction at the nuclear training center at Puerto Rico. 

8. Civilian applications of isotopes and nuclear explosives.—No obligations 
for facilities for civilian applications of isotopes and nuclear explosives are 
planned for fiscal year 1961. 

9. Community.—Obligations for community facilities in fiscal year 1961 are 
estimated at $1.2 million to provide $0.5 million for general plant projects at 
Los Alamos and Sandia; and the following projects at Los Alamos: $0.4 million 
for real estate development; $0.1 million for an elementary school addition; and 
$0.1 million for a steam transmission line. 

10. Administrative.—Obligations for administrative facilities in fiscal year 
1961 are estimated at $600,000 for general plant projects at headquarters. 








EXPLANATION OF PROPOSED LANGUAGE CHANGES PLANT ACQUISITION AND 
CONSTRUCTION 





Proposed changes in language are indicated as follows (language enclosed in 
brackets indicates proposed deletions, and italic indicates proposed insertion of 
new language) : 

1. “[$262,500,000] $215,500,000"’. 

The amount appropriated in fiscal year 1960 is deleted and the amount of the 
fiscal year 1961 appropriation request is inserted. 

2. “: Provided, That not to exceed $10,000,000 of this appropriation may be 
transferred to the appropriation for “Operating expenses”, if the Commission 
determines such transfer is necessary to carry out the purposes of the cooperative 
power reactor demonstration program authorized under the Commission's au- 
thorization Act for the fiscal year 1961” 

The Commission’s proposed 1961 authorization act would authorize additional 
appropriations in the amount of $40 million for the cooperative power reactor 
demonstration program. The operating expenses budget request includes $15 
million of this amount and the remainder, $25 million, is requested in the estimate 
for plant acquisition and construction; this latter amount being for Commission 
construction of an organic-cooled and moderated reactor if there is no acceptable 
proposal under the cooperative power reactor demonstration program, or alter- 
natively, should the utility industry construct this reactor, another reactor con- 
cept may become sufficiently developed to warrant prototype construction during 
the year. 

In the event satisfactory proposals are received under the alternatives men- 
tioned above, but it is necessary to provide for research and development assist- 
ance which is chargeable to the operating expenses appropriation, the proposed 
language would permit the transfer of not to exceed $10 million to that appro- 
priation, upon Commission determination that such transfer is necessary to carry 
out the purposes of the cooperative power reactor demonstration program. 







RAW MATERIALS PROGRAM—CONSTRUCTION OBLIGATIONS 


Program statement 













Estimated obligations, fiscal year 1961_ 
Estimated obligations, fiscal year 1960___- 
Actual obligations, fiscal year 1959 





Ss : $100, 000 
Sate IE wepereanare ; 100, 000 
ere ection ears ; a 78, 717 


Obligations for the raw materials program for fiscal year 1961 are estimated 
at $100,000. There follows the project and amount of the obligations for fiscal 
year 1961: 


Funding ré 






| Total Funded Estimated quired after 
Project Title estimated through obligations, fiscal yea: 
No. cost fiscal vear fiscal year 1961 t 
1460 1961 complete 
project 


61-j General plant projects $100, 000 0 $100, 000 
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Herplanation of projects above 
1. Project 61—j, general plant projects________- Se ae $100, 000 


This project is for minor capital improvements, alterations, additions, engi- 
neering, retirements, and minor new construction which are required to main- 
tain the Commission-owned raw materials facilities in an efficient and 


safe 
operating condition. 


SPECIAL NUCLEAR MATERIALS PROGRAM—CONSTRUCTION OBLIGATIONS 


Program statement 


Estimated obligations, fiscal year 1961____-_ aia: . _ $56, 966, 000 
Estimated obligations, fiscal year 1960__- TOS _ 152, 202, 000 
Actual obligations, fiscal year 1959__- Sere ee ae See 76, 410, 307 


Obligations for the special nuclear materials program for fiscal year 1961 in- 
clude $25 million for projects which are authorized but for which a request for 
appropriation was deferred until fiscal year 1961. There follows a listing of 
projects and amounts which comprise the obligations estimated for fiscal year 
1961: 


Funding re 

Total Funded Estimated quired after 
estimated through ligations, fiscal year 
cost fiscal year c i 1961 to 
1960 complete 

project 


Modifications to production and $10, 000, 000 
supporting installations 

Billet production plant-__- 1, 800, 000 1, 800, 000 0 

Heat treatment and inspection mod- 2, 500, 000 ) 2, 500, 000 
ifications, Fernald, Ohio 

Development laboratory building, 766, 000 
Oak Ridge, Tenn. 

Plutonium reclamation plant, Han- 2, 900, 000 2, 900, 000 

ford, Wash. 

Moderator purification improve- 2, 500, 000 
ments, Savannah River, S.C. 

General plant projects 11, 500, 000 0 11. 500. 000 

Production reactor facility for 145, 000, 000 120, 000, 000 25. 000, 000 
special nuclear materials, convert- 
ible type, Hanford, Wash. 


$10, 000, 000 0 


bh. OOO 


2, 500, 000 


' 
TN ts Le a | 176, 966, 000 120, 000, 000 56, 966, 000 


EXPLANATION OF PROJECTS 


1. Project 61-a-1, modifications to production and supporting installations, 
$10 million 


This project provides for the design, procurement, fabrication and installation 
of equipment, together with the necessary plant modifications to existing facilities 
and/or construction of new facilities necessary to guarantee the continuity of op 
eration, incorporation of technological advances, and increased safety of opera- 
tions and assure the most economical operation of the production and supporting 
facilities under the administration of the Hanford, Savannah River, and Oak 
Ridge Operations Offices. 

As in the case of the general plant projects, many of the items to be performed 
under this project cannot be identified specifically in advance, their need being 
predicated on the progress of process development work and changes in program 
requirements. Examples of work which may be done under this project are self- 
supported fuel element facilities, reactor modifications for self-supported fuel ele- 
ments, new effluent systems, reduction of radiation exposure, heavy water con- 
servation, underwater fuel element examination facilities, continuous denitra- 
tion, high temperature test loops, and other items as the need arises. 
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2. Project 61-a-2, billet production plant, $1,800,000 
This project provides production facilities necessary for the fabrication of 
billets for the Hanford new production reactor (NPR). 

It may be possible to provide for this production by expanding an existing plant 
at Fernald now being used for production of slightly enriched uranium metal. 
However, construction of a new building with about 20,000 square feet of floor 
space, or modification of other plant facililties, may be necessary in order to pre- 
vent isotopic crossover. The new building may be constructed at a site other 
than Fernald. 

In any event the modified facility will require equipment for at least three 
major process steps, reduction, recasting and machining, and necessary supporting 
services. 

Since the first reactor loading for the NPR will be required in late calendar year 
1962, the initial equivalent quantity of slightly enriched uranium billet will be re- 
quired in early calendar year 1962; therefore, construction of this facility must 
begin in early 1961. 


5. Project 61-a—-3, heat treatment and inspection modifications, Fernald, Ohio, 
S$? JOO 000 

This project provides for modifications of existing fuel element fabrication 
facilities at Fernald, Ohio, including such items as building additions and/or 
alterations, purchase of new equipment and relocation of existing equipment to 
permit process changes in the heat treatment and inspection facilities for fuel 
elements which are necessary to meet more stringent requirements of the produc- 
tion reactors. At present, efforts are being made to meet reactor sites specifi- 
cations utilizing inefficient makeshift arrangements. There is need for heat 
treating, inspection and machining facilities designed specifically to meet current 
specifications and to provide some flexibility for coping with expected future 
changes in metal specifications 


}. Project 61-a—4, development-laboratory building, Oak Ridge, Tenn., $766,000 

This project provides a new building to house the gaseous diffusion develop- 
ment laboratory. This new facility is needed to replace a wartime structure 
which is inadequate to meet the requirements of the present and future process 
development programs being carried out in support of the Oak Ridge and 
Paducah gaseous diffusion plants. 

The improvements to be gained in work efficiency will result from elimination 
of inefficiencies in the present structure and by proper location of related 
facilities and functions. Improvements will also be gained in safety and fire 
protection by replacing the present temporary nonfireproof structures. The 
present development group working in the gaseous diffusion field, at Oak Ridge, 
are housed in separate buildings which are not functually suited to the nature 
of the work being carried out. Full coordination of effort cannot presently be 
realized even within one of the buildings due to the restrictions imposed by 
the design and construction of the building The main building now being 
used as a laboratory was constructed 15 years ago and was not made fireproof 


due to the fact that it was only intended to serve as temporary housing for 
the original control laboratories Maintenance costs for the building are in- 
ereasing steadily. The handling of hazardous materials has introduced the 


hazards of fire and chemical reactions in a temporary frame-type building 
highly susceptible to total destruction. Not one of the laboratory rooms in the 
building is provided with an emergency exit for employees. 


5. Project G1-a—5, plutonium-reclamation plant, Hanford, Wash., $2,900,000 
This project will provide a new improved facility for reclamation of plutonium 


from both the wet and dry wastes which originate in the plutonium purification 
and fabrication operations. 


6. Project 61-a-6, moderator purification improvements, Savannah River, 8.C., 
$2,500,000 


This project will provide improvements and additions to the moderator puri- 
fication facilities in each of the five Savannah River plant reactor areas. The 
facilities will be designed to reduce the amount of particulate matter generated 
in the moderator-coolant and to reduce the turbidity in the moderator by re- 
moving radioactive particles. 
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?. Project 61—j, general plant projects, $11,500,000 

This project provides for the accomplishment of numerous miscellaneous 
changes and additions to production processing and supporting facilities of the 
Oak Ridge, Hanford, and Savannah River operations offices. Work of this 
kind is required on a continuing basis to adapt the facilities to new production 
requirements and process improvements, to assure continuity of Operations, to 
reduce maintenance and operating cost and to reduce or eliminate health or 
safety hazards. 

The cost estimate for fiscal year 1961 is based on experience in prior years. 
Obligations in fiscal year 1960 will be approximately $10,400,000 for general 
plant construction. The estimate for this work in fiscal year 1961 is less than 
1 percent of the capital value of all special nuclear materials plants under the 
jurisdiction of the Oak Ridge, Hanford, and Savannah River operations offices. 
‘The amount requested for each operations office is as follows: 


Operations office : imount 
Oak Ridge ; 7 SS, 000, OOO 
Hauford 2 500, 000 


Savannah River__- : 3 1, 000, OOO 


Total_ : 11. 500. 000 


S. Project 59-a-5, production reactor facility for special nuclear materials, 
convertible type, Hanford, Wash., $25 million 


The additional funds requested for this project are to provide for continuation 
of construction of a graphite moderated water-cooled plutonium-production re 
actor designed for future conversion to power production. This project was 
authorized in fiscal year 1959 for $145 million and 8120 million has been 
appropriated to date. 


WEAPONS PROGRAM—CONSTRUCTION OBLIGATIONS 


Program statement 


Estimated obligations, fiscal year 1961 S25. GOO, OOO 


Estimated obligations, fiscal year 1960 ds, 112, OOO 
Actual obligations, fiscal year 1950 = ‘ 36, SOO, 220 


A listing of projects and amounts which comprise the obligations estimated 
for fiscal year 1961 is as follows: 


Weapons production, development, $10, 000, 000 $10, 000, 000 
ind test installations. 

High velocity test track, Sandia 2.100, 000 ) 2 100.000 
Base, N. Mex. 

Special metals fabrication plant 5 000, 000 ) 000, 000 

Contaminated waste plant, Los 2. 000, 000 2 000, 000 
Alamos, N. Mex 


General plant projects_......---.---- , 500, 000 8, 500, 000 


Tete 8 ra - S ae oe 25, 600, 000 25, 600, 000 


EXPLANATION OF PROJECTS 


1. Project 61—-b-1, weapons production, development, and test installations, $10 
million 


This project provides for the construction and acquisition of such additional 
production, development and test facilities as may be required to further the 
weapons program. The specific nature of these facilities cannot be forecast 
at this time: however, the magnitude of the future production and development 
programs indicates that additional facilities will be required, either in the way 
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of increased plant capacity or added plant or facilities needed to cope with new 
techniques or both. 

Similar projects in prior years have made it possible to proceed with the 
timely acquisition of facilities necessary to exploit research and development 
findings and to expand production activities. This project will assure avail- 
ability of funds to meet new production requirements and to provide research, 
development and test facilities in order to take early advantage of advances or 
changes in the weapons field. 

2. Project 61-b—-2, high-velocity test track, Sandia Base, N. Mew., $2,100,000 

This project provides for the construction of a test track of approximately 
10,000 feet and supporting structures. The supporting structures include power 
outlet stations, setup shelter, and rain-erosion facilities. 

The dynamic testing of materials and components is a vital link in the suc- 
cessful development of a weapon. Such tests include aerodynamic § studies, 
environmental experiments, parachute-ejection studies, impact tests, safety 
experiments, and water-entry tests. The only facility available at Sandia to 
conduct these tests is a 3,000-foot track which is expensive to operate and tech- 
nically inadequate. The major limitations which make the existing track 
unsuitable are: (1) inability to reach required speeds of mach 8 to 3.5, and (2) 
the time period during which high velocities can be maintained is insufficient 
to accumulate necessary dagnostic data. The proposed 10,000-foot track will 
make it possible to attain the required speeds and sustain the high velocities 
for a period of time sufficient to accumulate needed information. 

Construction is scheduled to begin in the second quarter of fiscal year 1961. 
3. Project 61-b-3, special metals fabrication plant $3 million 

This project provides for a special metals fabrication plant required for 
weapons production which will consist of a machine-shop area, a press and 
salvage area, a brazing and annealing area, changehouse, lunchroom and ad- 
ministrative area. Major equipment items are vertical and horizontal lathes, 
a 1,000-ton press, resistant-type-vacuum furnaces and cleaning and salvage 
equipment. 


j. Project G61-c-1, contaminated waste plant, Los Alamos, N. Mew., $2 million 


This project provides for the construction of a plant for the treatment of 
chemically and radio-chemically contaminated liquid wastes generated by the 
metallurgical, chemical, biological, and eryogenical laboratories at the Los 
Alamos Scientific Laboratory. It will replace an existing disposal plant which 
was originally constructed as a pilot plant but through modifications has been 
able to handle the current load of 120 gallons per minute for an &-hour day. 

New and greatly augmented waste treatment requirements—estimated at 200 
gallons per minute—are now projected based on laboratory facilities becoming 
available, primarily in the nuclear propulsion and power reactor programs, in 
1960, 1961, and 1962. Furthermore, the existing plant was designed to handle 
plutonium and other alpha emitter wastes whereas the reactor program wastes 
contain mixed fission products and the present treatment system can remove only 
a small fraction of such wastes. 

It is planned, therefore, that the new facility will have an estimated capacity 
of 250 gallons per minute and will consist of chemical treatment for the removal 
of alphat emitters followed by an ion-exchange treatment for removal of fission 
products. It will include facilities for consolidation and modest expansion 
of ecology and environmental research by the Laboratory’s Radiological Physics 
Group, for continued waste disposal research by the Industrial Waste Group, 
and for radiological decontamination of equipment and materials by the Monitor- 
ing Group. 

Construction of this plant is scheduled to begin in the first quarter of fiscal 
year 1961. 


5. Project 61-j, general plant projects, $8,500,000 


This project consists of miscellaneous improvements, alterations, additions, 
replacements and minor new construction of facilities required in the operation 
of production, research, development, and other facilities of the weapons pro- 
gram. In addition to installations normally covered under this project in prior 
years, new general plant requirements will be incurred in fiscal year 1961 at 
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the Lawrence Radiation Laboratory’s remote high-explosive testing site and at the 
weapon modification centers. 

This project is essential to continued safe and economical operations and to 
the accommodation of program advances. The increasing size of the weapons 
capital plant, the aging of many facilities, and rapid technological developments 
inderseore the need for adequate general plant funds in the budget year. 


REACTOR DEVELOPMENT PROGRAM—CONSTRUCTION OBLIGATIONS 


Program statement 


Estimated obligations fiscal year 1961 __._.. $109, 644, 000 
Estimated obligations fiscal year 1960 _ 196, 122, 500 
Actual obligations fiscal year 1959 ~ 130, 705, 216 


Obligations for the reactor development program for fiscal year 1961 include 
$22,244,000 for projects which are authorized, but for which a request for 
appropriation was deferred until fiscal year 1961. There follows a listing of 
projects and amounts which comprises the obligations estimated for fiscal year 
1961: 


Funding re- 
Total Funded Estimated quired after 
estimated through obligations, fiscal year 
cost fiscal year fiscal year | 1961 to 
1960 1961 complete 
project 


..| Additions and modifications to! $2,000,000 $2, 000, 000 
Chemical Engineering Building, 
Argonne National Laboratory, Il. | 
Special-purpose-test installation ad- , 200, 000 | , 200, 000 
dition, Santa Susana, Calif. | 
rechnical space for SPERT, 500, 000 500, 000 | 
NRTS, Idaho | 
, Critical Building, Brookhaven Na- 600, 000 600, 000 
tional Laboratory, N.Y. 
Fast reactor core test installation, , 900, 000 3, 900, 000 
LASL, New Mexico. | 
Plutonium fuel service and develop- 600, 000 ) 600, 000 
ment building, LASL, New Mex- 
1c0 
lest installation for Project Rover 20, 000, 000 13, 000, 000 | 7, 000, 000 
rest installations for Project Pluto 5, 000, 000 », 000, 000 13, 000, 000 
Advanced test reactor. 24, 000, 000 4, 000, 000 0 
Additions and modifications, MTR 800, 000 800, 000 | 
ETR area, NRTS, Idaho 
| Site utilities, Brookhaven National , 250, 000 , 250, 000 
Laboratory, N.Y 
Quarters for visiting scientists, 550, 000 550, OOO 
Brookhaven National Laboratory, | 
N.Y 
Cooperative power reactor demon- 25, 000, 000 5, 000, 000 0 
Stration program i 
| General Plant Project , 900, 000 0 000, 000 0 
Natural circulation test plant, 500, 000 6, 000, 000 , 500, 000 | 4, 000, 000 
| NRTS, Idaho. 
Alterations and additions to Ship- | 9, 000, 000 5, 000, 000 | 4, 000, 000 | 0 
| pingport reactor facilities 
Power reactor of advanced design | 11, 000, 000 | 3, 000, 000 , 000, 000 0 
capable of utilizing nuclear super- | 
| heat 
*S-111__.| Cooperative power reactor demon 49, 971, 000 38, 978, 000 , 744, 000 9, 249, 000 
stration program. | | 


One. 5. =a ....| 195,871,000 52, 978, 000 9, 644, 000 33. 249. 000 
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EXPLANATION OF PROJECTS ABOVE 


1. Project 61—d—-1, additions and modifications to chemical engine ering building, 
lrgonne National Laboratory, IU, $2 million 


This project provides for such items as the extension of the Argonne Nationa 
Laboratory Chemical Engineering Building and includes a provision for a gamma 
analyzer facility. It will provide chemistry laboratories to permit a much 
needed extension of the program in the areas of pyrometallurgy, high-tempera- 
ture processes and materials, plutonium and fluorine chemistry, ete. Existing 
laboratory areas are extremely crowded, and other areas have been converted to 
laboratory use to the maximum extent possible. The present crowding results 
in lack of space for additional equipment and personnel, hampers present pro 
grams, and limits the ability to undertake new work. The greatly needed gamm; 


analyzer facility will be most economical to build as part of this construction 


B. Proje et 61 d a Spt cial purpose test installation addition, Santa Susana. ¢ al } 
$1,200,000 


The purpose of this project is to provide testing capability for the SNAP pro- 
gram. It will include an additional power test cell and a transfer lock which 
have larger work areas, heavier shielding to accommodate higher radiation 
levels, and provision for dissipation of the greater heat rate. Necessary suy 
porting building space and facilities will be provided to include machinery 
for greater heat removal capacity, additional mechanical-electrical and com- 
pressor room equipment, control room console, storage space, and utilities. 

The SETF (SNA Environmental Test Facility) has at present a capability 
of full system and simulated environmental testing of low-powered SNAP sys 
tems. The AEC has a requirement to extend the SNAP 2 reactor development 
to the 500-thermal-kilowatt range for certain advanced space missions. The 
new cell complex is required to permit full system testing of these units 

In addition to the higher power requirement, the number of SNAP 2 reacto 
application development programs necessitates the concurrent testing of units 
and therefore an increased testing capability. The objectives of high operationa 
reliability for periods of 1 to 2 years in space missions is also requiring longe1 
periods and testing as well as testing under a variety of simulated conditions 

Continued testing of SNAP 2 is necessary to support an orderly development 
of SNAP 8. The additional cell complex will permit the conduct of concu 


urrent 
tests. 


. & Project 61 d 5. te chnic al Space yor SPERT, National Re actor Te sting Stat 
Tdaho, $500,000 


Ov) 


This project provides for the design and construction of a building of ay 
proximately 10,000 square feet to be used as the control center for the SPER] 
project. This building will provide space for technical personnel and will include 
laboratory facilities and supporting areas. 

The building is required to accommodate the expanded staff of technical and 
support personnel who are responsible for the SPERT program. The SPER' 
program involves two operating reactors at the present time and approximutelys 
60 technical and administrative personnel. The staff will grow to approxi 
mately 110 people within the next 2 years as a result of the startup of SPER’ 
2 in 1959 and SPERT 4 in 1960. This growth will place an increased burde 
upon test operations, data reduction, and analysis of results. The staff is pres- 
ently housed in a series of Butler buildings which are highly cramped wit! 
equipment, allowing only 45 square feet of office space for technical personnel 
The SPERT program is the only major reactor program throughout the world 
which is completely devoted to the study of reactor safety and is vitally im 
portant in its role of eventually providing for safe and economical reactor power 
}. Project 61-d_-4, critical building, Brookhaven National Laboratory, New York 

$600,000 


The BNL critical building will be attached to existing experimental reacto 
physics facilities. It will have an area of approximately 10,000 square feet 
and will contain a critical experiment area and a support area. 

The critical experiment area will have a shielded critical assembly cell witl 
a 30-foot clear ceiling height. The cell will be separated from the control con- 
sole room by an entrance labyrinth. The shielding will be used to protect per 
sonnel in adjacent facilities from accidental radiation bursts. 
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The support area will contain office space, a shielded room for low-level count- 
ng, a vault for storing critical experiment fuel, an emergency power supply, a 
small boiler plant, and a basement storage area. 

The BNL reactor physics program has produced a number of exponential ex- 
periments performed since 1951 and these have been the main U.S. source of 
fundamental experimental information on low enrichment, light water moderated 
reactor lattices. However, with the continual advance in sophistication and com- 
plexity of core design, modern reactor cores are no longer amenable to study by 
exponential experiment techniques. Many multiregion fuel loadings and non- 
iniform burnable poison distributions must be studied by critical experiment 
techniques. This facility is, therefore, essential to permit BNL to develop neces- 
sary reactor physics information for use in the design of reactor cores. 


Project 61-d—5, fast reactor core test installation, 


Los Alamos Scientific 
Laboratory, N. Mew., $6,900,000 


This project will provide a building and plant for the test operation of new 
types of fast reactor cores and the disassembly and analyses of such cores after 
operation. The projects consist of (a) building construction and (0) reactor 
fabrication and installation. Construction of the building is proposed for fiscal 
year 1961 for the purpose of housing the proposed LAMPRE II reactor installa- 
tion. The building will be designed and constructed so that the succession of 
different core concepts can be studied with the minimum rearrangement of the 
main plant. It will be an economical industrial-type structure consisting prob- 
ably of a structural steel frame with insulated cement asbestos siding or con- 
crete masonry blocks which will match existing structures. One of the prime 
problems in the development of fast breeder cores is the attainment of high 
specific power and power density. Another is the development of liquid fuel 
container materials and fabrication methods suitable for the necessary high 
temperature and heat flux. This facility will permit testing of 


cores and 
materials to obtain data for the Commission’s reactor program. 


Project 61-d-6, plutonium Fuel Service and Development Building, Los Ala- 

mos Scientific Laboratory, N. Mex., $600,000 

This project provides for an addition to the DP-West Plant at TA-21. The 
addition will be similar in construction and size to the other five buildings at 
this site and will be connected to them by a corridor. 

To date, it has been possible to carry out small scale alloy-fuel development 
and to furnish the Lampre program with test alloys, using existing metal fab- 
rication facilities. More elaborate experiments and more complex alloys of 
‘ompositions suitable for a larger reactor of the Lampre type will preclude the 
use of the present fabrication line facility and will require additional space in 
which to fabricate fuel components for various tests for the expanded experi- 
mental program. 

7. Project Gl—-d—7, test installation for Project Rover, $13 million 

This project provides for the construction and modification of laboratory re- 
search facilities at Los Alamos, reactor field testing facilities at the Nevada 
test site, and such other facilities as may be required to support the Los Alamos 
Scientific Laboratory nuclear rocket propulsion program. 

This project will provide (1) modifications, improvements, and expansion of 
existing structures to provide greater flexibility of use and to permit the con- 
duct of low-power reactor experiments of advanced and improved reactors, and 
2) new construction, including a test cell, and related support construction 
for experiments at higher power levels. <A total of $20 million in authorization 
is requested ; $13 million will be required in fiscal year 1961 and $7 niillion in 
future years. 

8. Project 61-d—s, test installation for Project Pluto, $2 million 

This project provides for the modification and additions to the existing Pluto 
test facility to accommodate the testing of the Tory II-C reactor experiment. 
The advanced Tory II-C reactor will be of the high-power, high-temperature, 
air-cooled type, and a considerably larger air supply to give the higher flow rates 
and longer durations will be necessary to meet these requirements. In view of 
the experimental nature of the program and the need for extensive environ- 
mental testing of the advanced reactor core, an additional test point is required. 








380 


The major element of cost is associated with the air storage and air heating 
systems. Modification of the disassembly facility and additional supporting 
facilities, utilities, roads and paving also will be required. 

The proposed facilities will be designed to accommodate the testing of the ad- 
vanced reactor cores for Tory II-C. 

A total of $15 million in authorization is requested ; 


$2 million will be re 
quired in fiscal year 1961 and $13 million in future years. 


9. Project 61—d-9, advanced test reactor, $24 million 


This project provides for construction of an advanced test reactor to provide 
high fluxes. High fluxes are required for the Commission program to develop 
high performance naval and power reactors. The design power level of the re 
actor has not been established. However, a conceptual design study is under- 
way to establish the parameters for an advanced test reactor. 

It is intended that the reactor will be optimized to meet pressurized water 
reactor test requirements. 


10. Project 61-c-1, additions and modification, MTR-ETR area, National Re- 
actor Testing Station, Idaho, $800,000 


This project will consist of a structure of approximately 31,000 square feet, 
including a basement of 1,000 square feet to house heating and mechanical 
equipment, to provide workspace for approximately 200 engineering, draftsman, 
and sponsor representatives presently housed in several remote and crowded 
facilities, as well as storage vault space for the technical library. 


11. Project 61—e-2, site utilities, Brookhaven National Laboratory, New 


York . 
$1,250,000 


This project consists of two parts: (a@) increase in the carrying capacity 
of steam lines of the steam heating distribution system to correspond to the 
increased demands and increased steam generating capacity of the central 
steamplant, and (b) doubling the capacity of the main transformer substation 
of the electrical distribution system and extending and enlarging the under- 
ground duct bank system. 

The immediate specific need is concerned with the utilities for projects pres- 
ently underway or recently completed (e.g. AGS accelerator, Cosmotron target 
area) or for authorized buildings and projects which will be either in the active 
design stage or under construction in the coming year (e.g. research reactor, 
physics building, nuclear engineering building). 


12. Project 61—e-3, quarters for visiting scientists, Brookhaven National Lab- 
oratory, New York, $550,000 

This project provides for the construction and furnishing of 56 apartment 
units to be located near existing temporary apartments on the outskirts of the 
Brookhaven National Laboratory. These apartments are necessary primarily 
to meet the housing demands of visiting scientists, and will also be utilized for 
laboratory staff employed on an “on-call” basis. 

The Laboratory is located in a remote area of Long Island, N.Y., where houses 
and apartments are not generally available on a short-term rental basis. A 
principal objective of the Laboratory is to make its unusual and extensive re- 
search facilities available to the scientific community as a whole. The Labora- 
tory has therefore encouraged scientists from universities, industry, Govern- 
ment laboratories, and other institutions to work at BNL for extended periods 
of time. As a result of this highly effective program, more than 500 visiting 
scientists spend 1 month or more at the Laboratory each year. These include 
approximately 300 mature scientists from other institutions, between 75 and 
100 postdoctoral research associates, 30 graduate students working on doctoral 
theses, and 100 students participating in summer programs. The average at- 
tendance from all sources is approximately 225 with a peak during the summer 
months, 

This program is extremely valuable from several standpoints. It gives the 
Laboratory the services of large numbers of experienced scientists whose pres- 
ence not only augments the work accomplished but also contributes important 
intangible benefits from the exchange of ideas. The experience and training 
acquired by the younger visitors greatly strengthens the total national scientific 
program through the increased effectiveness of the visitors when they return 
to their home institutions. Furthermore, in many instances universities are 
able to attract and keep distingiushed scientists because of the research op 
portunities afforded at Brookhaven. 
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13. Project 61(j), general plant projects, $9 million 

The work contemplated under this project consists of many miscellaneous 
improvements, alterations, and additions, including minor new construction. 
Similar work is performed annually in order to provide for continuity of op- 
erations, improvement to techniques, and reduction in operating costs in the 
various facilities of the reactor development program. 
14. Project 61-109, cooperative power reactor demonstration program, $25 

million 

This project provides for an additional amount under the cooperative power 
reactor demonstration program. These funds would be used to construct an 
intermediate size organic-cooled reactor should the invitation to the utility in 
dustry to construct such a reactor not be accepted. Alternatively, should the 
utility industry construct this reactor, another reactor concept may become suf- 
ficiently developed to warrant prototype construction during the year. Such 
possibilities include construction of a spectral shift pressurized water reactor, 
or construction of a small reactor at a remote location. 


15. Project G0-e-11, natural circulation test plant, National Reactor Testing 
Station, Idaho, $8,500,000 

This project, for which an authorization of $18,500,000 and an initial appro- 
priation of $6 million were provided in fiscal year 1960, covers the construction 
of a facility necessary for full-scale operation and testing of a natural circula- 
tion reactor plant for naval ship propulsion. The plant will consist of a reactor, 
primary coolant system, essential controls and instruments. The AEC has a 
requirement from the DOD to undertake the early development and test of 
such a plant, 

A natural circulation reactor plant offers promise of a significant advance in 
the field of pressurized water reactors for naval ship propulsion because of (1) 
inherent safety expected in testing and operation of a reactor plant, (2) plant 
simplification, and (3) increased reliability. The design of a reactor for a 
natural circulation plant differs considerably from forced circulation pres- 
surized water reactor design. As a result, developmental problems are intro- 
duced which require construction of a full-scale test plant. To date the de- 
velopment of this tvpe reactor plant has been confined to analytical studies and 
small-scale out-of-pile experimental tests. <A facility is now required where full 
scale tests can be conducted to evaluate the performance and suitability of this 
type plant for naval ship propulsion. 

The S86 million appropriated in 1960 will be obligated for design and _ pro- 
curement of long lead items as well as minor site construction. The amount of 
$8,500,000 will be required in fiscal vear 1961 and the balance of $4 million in 
fiscal year 1962 for completion of construction. 

16. Project 60-e-12, alterations to Shippingport reactor facilities, $4 million 

This project, for which an authorization and appropriation of $5 million was 
provided in fiscal year 1960, has been revised in scope to include provision for 
dissipation of excess steam. The revised cost estimate is $9 million requiring 
appropriation of $4 million in fiscal year 1961. 

This project provides for the modification of the Shippingport Atomic Power 
Station to permit operation at a lower level sufficient to generate 150 MW = gross 
electrical output. Modifications will consist of required changes in certain com- 
ponents and systems of the reactor plant, primarily pressurizer and pressure re- 
lief system, steam generators and instrumentation and control systems and pro- 
vision for dissipation of excess steam above present generating capacity which is 
now rated at 100 MWE. 

The Shippingport plant was constructed to obtain information relative to the 
design, operations, and maintenance of central station nuclear powerplants with 
the primary objective of advancing general power reactor technology. The 
development of longer life, high power density cores is a major goal of this 
effort. Core No. 2 is of such a design that it is expected that this core will 
have sufficient capacity for generation of approximately 150 megawatts gross 
electrical output. In order to take advantage of the higher anticipated per- 
formance of core 2 and to demonstrate the maximum power capability of 
the reactor installed in the Shippingport plant, it is necessary to make these 
modifications. 
























































































































































17. Project 60-e-15, power reactor of advanced design capable of utilizing nuclear 
superheat, $8 million 


This project, for which an authorization of $11 million and an appropriation 
of $3 million were provided in fiscal year 1960, covers the construction of a power 
reactor of advanced design to demonstrate advanced concepts indicating poten- 
tial of early reduction of cost of nuclear energy as a source of commercial 
power. 

Nuclear superheat is a natural evolutionary development step from the boiling 
water concept, and its development is desirable from the standpoint of increased 
cycle efficiency of the resulting plant. The feasibility of nuclear superheat 
requires the same type of demonstration experience as accrued on boiling water 
reactors. A small superheat demonstration plant will provide a basis for extra- 
polation to somewhat larger plant sizes with a minimum of investment and 
risk. Early operation of such a plant will provide valuable data needed to 
clarify the relative significance and feasibility of superheat in future water 
reactor programs. 

During fiscal year 1960 a total of $3 million will be obligated for engineering, 
design, and procurement of the pressure vessel; the remaining SS million will be 
required in fiscal year 1961 for reactor plant construction. 

18. Project 58-111, cooperative power reactor demonstrating program, $1,744,000 

The cooperative power reactor demonstration program was initiated in accord- 
ance with the Atomic Energy Act of 1954, to encourage widespread participation 
in the development and utilization of atomic energy for peaceful purposes and 
to stimulate industrial participation in the development and application of 
nuclear technology to the generation of power for civilian uses. 

This project provides for construction of reactor portions of demonstration 
nuclear plants, through various arrangements with participant public utilities 
and equipment manufacturers under the cooperative arrangements program. 
The total estimated cost for construction under this project is $49,971,000, of 
which $38,978,000 has been appropriated through fiscal year 1960. The amount 
of $1,744,000 is required in fiscal year 1961 for continuation of construction 
on the consumers public power district project. The balance of $9,249,000 may 
be required in future years, for another project. 
PHYSICAL RESEARCH PROGRAM 


-~CONSTRUCTION OBLIGATIONS 








Program statement 


Retimnted obligations fiscal year 1961..........................- $23, 000, 000 
Estimated obligations fiscal year 1960 Anan : ; 67, 796, 000 
meen opliestions faecal year 1950.22. on ccc 41, 08, OOD 





Obligations for the physical research program for fiscal year 1961 include only 
projects for which authorization is proposed in fiscal year 1961. There are no 
previously authorized physical research projects for which a request for appro- 
priation was deferred until fiscal year 1961. There follows a listing of projects 
and amounts which comprise the obligations estimated for fiscal year 1961: 















| 
| Total Funded Estimated 
Project | litle estimated through obligations, fiscal year 
No. cost fiscal year fiscal year 1961 to 
1960 





Bubble chamber house, Brook- $1, 660, 000 0 $1, 660, 000 0 
haven National Laboratory, N.Y 
61-f-2 Frinceton-Pennsylvania accelerator 10, 820, 000 0 1, 350, 000 $9, 470, 000 
| iddition, Princeton, N.J. 
61-f-3 Accelerator and reactor additions 1, O85, 000 0 1, O85, 000 0 


and modifications, Brookhaven 
National Laboratory, N.Y 

61-f-4 High fh isotone reactor, Oak 12, 000, 000 0 12, 000, 000 0 
Ridge National Laboratory, Tenn. 






















vie 
wi 
th 
tic 
ba 


ce 
mh 
mM 


al 


383 





| Funding re- 
Total Funded | Estimated | quired after 
Project estimated through obligations, fiscal year 
No. | cost fiscal year | fiscal year 1961 to 
| 1960 1961 complete 
| project 
| | 


| | 

Accelerator improvements, Law- | $500, 000 | $500, 000 | 0 
rence Radiation Laboratory, Calif. | 

Major bevatron improvements, | 9, 600, 000 | , 750, 000 $7, 850, 000 
Lawrence Radiation Laboratory, | 
Calif. 

Metallurgy building extension, 655, 000 | 
Brookhaven National Laboratory, | 
Nak. } 

Addition to cyclotron building, 500, 000 500, 000 | 
Lawrence Radiation Laboratory, 
Calif | 
ieneral plant projects 3, 500, 000 0 3, 500, 000 0 

High energy accelerator, Argonne 42, 000, 000 $29, 000, 000 0 | 13, 000, 000 
National Laboratory. 





ores. 82, 320, 000 29, 000, 000 23, 000, 000 30, 320, 000 


EXPLANATION OF PROJECTS 


1. Project 61-f-1, bubble chamber house, Brookhaven National Laboratory, N.Y., 
S1 660,000 


This project covers the construction of a building to house the 80-inch bubble 
chamber, an accelerator tunnel conjunction section necessary to bring elementary 
particle beams to the bubble chamber, the required exterior yard areas, and site 
and utility work. 

Liquid hydrogen bubble chambers are among the most powerful tools for 
experimentation in high energy physics. A chamber of dimensions 80 by 25 by 
20 inches is now being built at BNL for use at the alternating gradient syn- 
chrotron (AGS). In this chamber, production, interactions, and properties of 
elementary particles, such as nucleons, mesons, and “strange” particles, are to 
be studied in liquid hydrogen and deuterium. The large size of the chamber is 
dictated by the high energies, made possible by the AGS, of many of the 
particles which are to be studied. 

The bubble chamber will reach the testing stage in fiscal year 1961 and a 
structure to house it as well as its auxiliary equipment is required. The bubble 
chamber and auxiliary equipment will be so large that it cannot be placed inside 
the existing AGS target building as it would interfere seriously with the array of 
magnets necessary to provide beams, and with other experiments. 


2. Project 61-f—2, Princeton-Pennsylvania accelerator addition, Princeton, N.J., 
$1,350,000 


A total of $10,820,000 is required for authorization in fiscal year 1961 to pro- 
vide for construction of a new administrative, maintenance, and laboratory 
Wing, a new storage building, external beam facilities, and and. an extension to 
the experimental meson area. Of this amount, $1,350,000 is required for obliga- 
tion in fiscal year 1961 for the additional wing and the storage building. The 
balance of $9,470,000 will be requested in subsequent years. 

The new wing will be a two story, central corridor, air-conditioned building 
designed to house the operating and maintenance staff, purchasing department, 
machine shop, administrative staff, and some of the laboratories and experi- 
mental facilities. The storage building will be a single story structure with an 
area of about 20,000 square feet and will cost about $110,000. 

A new wing is needed because the present office and laboratory building is 
already 100 percent occupied by accelerator engineering staff, administrative 
staff, and supporting functions numbering 96 people. An increase in staff of 
approximately 30 faculty members and 20 graduate students by July 1960 is 
expected. 


55226—60— pt. 3———25 
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These physicists are now planning experiments at the University of Vennsy] 
vania and Princeton, but will have to be accommodated at the accelerator if 
they are to function most effectively. The present building of 28,000) squar 
feet, being immediately adjacent to the accelerator proper, is the ideal place 
to house the scientific staff and their complex experimental equipment. 

A new storage building is needed since at the present time there is no storage 
area available of sufficient size to store bulk materials and auxiliary equipment 
temporarily out of use. 

- 


8. Project 61-f-3, accelerator and reactor additions and modifications, Brook- 
haven National Laboratory, N.Y., $1,085,000. 

This project provides for recurring annual projects of varying magnitude to 
take care of necessary additions, modifications, and improvements to Brook- 
haven’s major research machines: the graphite research reactor, the cosmotron, 
and the alternating gradient synchrotron (AGS). Because of the rapid ad 
vancements in accelerator technology, the specific jobs to be undertaken cannot 
be determined in advance. The improvements proposed are based on a logical 
progression of modification and refinement of the instruments consistent with 
program requirements. 

The additions and adjustments provided by this project will increase the 
utilization of the laboratory’s machines and the scope and type of experiments 
that can be conducted with each of the two accelerators and the reactor. 


j. Project 61-f-4, high flux isotope reactor, Oak Ridge National Laboratory, 


Tenn., $12,000,000 


This project provides for construction at ORNL of a high flux reactor of the 
flux-trap type operating at a design power of 100 megawatts with a maximum 
flux in the region of 3-5 by 10” neutrons per square centimeter per second for 
the production of transuranic elements and special isotopes of the lighter ele- 
ments. The high flux isotope reactor (HFIR) will serve as a national facility 
for the production of transuranic elements. In addition, the project will provide 
ORNL with a means for expanding and improving its radioisotope program. 

The importance of high neutron flux research reactors for the production of 
heavy elements such as californium 252 and other isotopes, for radiation damage 
experiments, and for neutron beam research has been actively discussed in 
the national laboratories and other U.S. laboratories for some time. It has been 
determined that an isotope producer reactor should be designed and constructed 
at ORNL. This decision on location was based on (1) availability of facilities 
for processing and distributing the products of the irradiation, (2) availability of 
fuel reprocessing facilities, (3) the recognition that ORNL is a national center 
for isotope research and development, and (4) interest in the laboratory in con- 
structing the reactor. This reactor would serve as the first AEC-wide high flux 
facility and will be operated in conjunction with the national heavy element 
production program. 


5. Project 6I-f-5, accelerator improvements, Lawrence Radiation Laboratory, 
Calif., $500,000 

This project provides for improvements and additions to two of the major 
operating Berkeley accelerators, namely, the 184-inch cyclotron, and the heavy 
ion linear accelerator. The requested improvements and additions are primarily 
of an experimental nature, involving a varied application of engineering-design 
and equipment usage, including equipment installation for varying periods of 
time. The improvements proposed are based on current planning and are subject 
to revision as programmatic activity develops. Priorities will be determined by 
experimental needs. Overall planning for accelerator improvements is based on 
a logical progression of modification and refinement of the instruments consistent 
with program requirements. From experience gained through operation of the 
Berkeley accelerators it is clear that the effectiveness of these machines cannot 
be realized in their full scientific potential without continuous modification to 
maintain the pace of physical and technological advancements. 


6. Project 61-f-6, major bevatron improvements, Lawrence Radiation Labora- 
tory, Calif., $1,750,000 


A total of $9,600,000 is required for authorization in fiscal year 1961 to provide 
for increased beam intensity, additional experimental facilities, and new external 
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primary and secondary beams. Of this amount, $1,750,000 is required for obliga- 
tion in fiscal year 1961 for design, fabrication, and erection of additional beva- 
tron shielding necessary to provide adequate protection from radiation levels, 
and for initiation of machine modifications. 

The work will consist of initial machine modifications, flood alterations, founda- 
tions, shielding, roof supports in the injector and wind tunnel area, and roof 
alterations necessary to accommodate the heavy loads of the planned shielding. 

The additional shielding is essential for the proposed higher beam intensity 
since the maximum beam intensity of 2 by 10 inch protons per pulse sustained at 
10 pulses per minute currently produces the maximum radiation level permissible 
for personnel. 


7. Project 61-g-1, metallurgy building extension, Brookhaven National Labora- 
tory, N.Y., $655,000 

This project consists of two parts: modifications to the existing building and 
construction of an addition to the building. The existing metallurgy building 
(bldg. 480), to which this proposed project will be attached, is a cement block 
structure, built by the Army as a Camp Upton gymnasium, and modified by 
the Laboratory for metallurgy work in 1951. The existing building has a gross 
area of 17,200 square feet. The modifications to the existing building will con- 
sist largely of partition work, including new doors and windows where required, 
and rearranging utilities (water, gas, steam, electric power, drains, etc.) as re- 
quired to accommodate the new functions in these spaces. The extension will 
be made at the eastern, two-story end of the existing building, and will be a two- 
story structure having a gross area of 12,200 square feet. 

The proposed addition to the metallurgy building and the modifications to 
existing spaces are intended to provide facilities not now included, and also to 
relieve the severe overcrowding of existing facilities. 


8. Project 61-g-2, addition to cyclotron building, Lawrence Radiation Labora- 
tory, Calif., $500,000 

This project comprises an additional 9,000 gross square feet of experimental 
area for the 1S4-inch cyclotron by providing an addition to the existing building 
6. The addition will be an extension of the southern side of the present building 
by 382 feet through approximately 128° of are. 

The experimental physics program and the 184-inch cyclotron activity are 
severely limited by insufficient experimental space in the existing building. The 
machine has not been able to attain its maximum operating level, nor have the 
experimenters been able to achieve the maximum yield of information from the 
instrument. At present, the feasibility of an experiment is controlled not by its 
scientific importance or the capacity of the cyclotron to carry it through, but 
whether there is adequate space to set up the necessary equipment. This kind of 
limitation is one that can and should be eliminated to take full advantage of 
manpower and machinery. 

9. Project 61-j, general plant projects, $3,500,000 

This project provides for the minor and often individually unpredictable capi- 
tal improvements, modifications, and additions that are required for the Oak 
Ridge National Laboratory, the Ames Laboratory, and the contract physical re- 
search program. The modifications and improvements that are made possible 
by this request are important to continued progress in the Commission’s re- 
search and development program. The general plant project funds requested for 
fiscal year 1961 will be used as follows: 

Oak Ridge National Laboratory___--_______-__~-- eee __. $1, 800, 000 
SE I a a reo oe 50, 000 


Cambridge and Princeton projects._..._._............-.. ccmaca 2,200,080 
Comtrecryescneen PrOrreamn o-oo ee ees eee 450, 000 





386 


BIOLOGY AND MEDICINE PROGRAM—CONSTRUCTION OBLIGATIONS 


Program statement 


Estimated obligations, fiscal year 1961 $4, 300, 000 

Estimated obligations, fiscal year 1960 3, 772, 000 

2, 198, 127 

Obligations for the biology and medicine program for fiscal year 1961 are esti- 
mated at $4,300,000, all of which are for new projects justified below. 











| 
| Funding re- 
Total | Funded Estimated | quired after 
estimated through | obligations, fiscal year 
cost fiscal year fiscal year 1961 to 
| 1960 1961 | complete 
project 


| Installations for Support of Bio- 

medical Research in Atomic | 
Energy $4, 000, 000 $4, 000, 000 | 
300, 000 300, 000 


4, 300, 000 | | 4, 300, 000 





EXPLANATION OF PROJECTS ABOVE 


1. Project 61-h-1, installations for support of biomedical research in atomic en- 
ergy, $4,000,000 


This project provides for construction, alteration, and modification of labora- 
tory and animal holding installations as may be required for support of biomedi- 
cal research in atomic energy. Existing Commission supported laboratories are 
in many instances inadequate for the conduct of biomedical research programs 
required for the initiation or expansion of investigations of the effects of radia- 
tion on biological systems and hazards associated with radioactive fallout and 
other atomic energy operations. These laboratories will be enlarged where re- 
quired, and other installations will be provided when existing facilities are not 
available, or adequate. 

The need for expansion of installations required for support of biomedical re- 
search programs has been emphasized during the hearings conducted in May 
1959, by the Joint Committee on Atomic Energy updating information on radio- 
active fallout and defining new problems requiring further investigation. Stud- 
ies planned include research on the production of tumors with chronic doses of 
radiation, experimental radiation dosimetry and animal radiobiology using fast 
neutrons only slightly contaminated by gamima radiation and in a short pulse 
time, effects of small amounts of irradiation on longevity, biochemical and genetic 
effects of radiation at the cellular level, and effects of inhalation of mixed fission 
products. Most of these projects require unique installations for delivery of 
radiations and for retention of experimental animals and other biological mater- 
ials for long periods of time. 

2. Project 61—(j), general plant projects, $300,000 

The purpose of this project is to provide for miscellaneous alterations, improve- 
ments, and minor additions to general plant and research installations of the 
biomedical research program necessary to improve efficiency of operation, cor- 
rect safety and security hazards and facilitate advances in research. The esti- 
mate, based on past experience as to requirements, will cover the necessary im- 
provements at Commission operated laboratories in the life sciences, as well as 
minor construction or alterations required by biology and medicine Commission 
supported research at universities and other research institutions. 


TRAINING EDUCATION AND INFORMATION PROGRAM—CONSTRUCTION OBLIGATIONS 
Program statement 
Estimated obligations fiscal year 1961____~ = 7 > $150, 000 


Estimated obligations fiscal year 1960____- : 1, 043, 000 
Actual obligations fiscal year 1969 896, 209 
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Obligations for the training, education and information program for fiscal year 
1961 are for projects for which authorization is being requested in the fiscal year 
1961 authorization act. There follows a listing of projects and amounts which 
comprise the obligations estimated for fiscal year 1961: 


Funding re- 
Total Funded Estimated | quired after 
Project estimated through obligations, fiscal year 
No. cost fiscal year fiscal year 1961 to 
1960 1961 complete 
project 





| . 
| General plant projects $150, 000 | 0 $150, 000 0 


Total 150, 000 | 0 | 150, 000 | 0 





EXPLANATION OF PROJECT ABOVE 


1. Project 61-j, general plant projects, $158,000 

This project provides for capital construction items that are not of sufficient 
individual magnitude to constitute separate line item construction projects. 
These items include required improvements, alterations and additions to the 
training and research facilities of the Puerto Rico Nuclear Center which is 
operated for the AEC by the University of Puerto Rico. The known items of 
work expected to be required in fiscal year 1961 are as follows: Construction 
of a weather station at the Mayaguez site; fencing of the Mayaguez site; build- 
ing of a Government-owned 38-kilovolt to 4.16-kilovolt substation with metering 
at 38 kilovolts; building a gamma irradiation facility in connection with the 
biomedical building; and other miscellaneous items. Such additions and im- 
provements will contribute to the efficiency and safety of operations and will 
contribute to making the center a better facility for training and research. 


COMMUNITY PROGRAM—CONSTRUCTION OBLIGATIONS 
Program statement 


Estimated obligations fiscal year 1961 240, 000 
Estimated obligations fiscal year 1960 227, 000 
Actual obligations fiscal year 1959 2, 282, 149 


Obligations for the community program for fiscal year 1961 are estimated at 
$1,240,000 for the projects listed below: 


| Funding re- 
Funded Estimated | quired after 
through | obligations, fiscal year 
fiscal year | fiscal year 1961 to 
1960 ] 1961 complete 
| project 


| 

Total 

| estimated 
cost 


| 
| 
| 


il estate development, Los | $435, 000 435, OO 
| Alamos, N. Mex. 
| Elementary school addition, Los 145, 000 145, 000 
| Alamos, N. Mex. 
| Steam transmission line, Los Ala- 135, Ov | 135, 000 
mos, N. Mex | 
General plant projects 525, 000 | 525, 000 | 


Total , 240, 000 | | 1, 240, 000 





EXPLANATION OF PROJECTS ABOVE 


1. Project 61-i-1, real estate development, Los Alamos, N. Mez., $435,000 

This project provides for the development of 73 additional lots on Barranca 
Mesa, which lies immediately north of, and in proximity to, the main Los Alamos 
community. The development has been designed to conform with FHA sub- 
division requirements as to physical improvements, utilities, and lot layout. The 
estimate covers the cost of providing the necessary utilities, roads, and lot 
developnient. 





Adequate housing has long been known to be a prime consideration in the 
attraction and retention at Los Alamos of the high caliber technical and sci- 
entific personnel required to conduct the programs at the Laboratory. This 
project, which continues a program now underway, will enable Los Alamos 
personnel to build the size and type of housing they desire. Moreover, it will 
make it possible for laboratory personnel to spend their full working careers 
at Los Alamos with assurance of being able, upon retirement, to remain resi- 
dents of the community. The program has the further advantage of partially 
meeting the need for improved housing at Los Alamos on a basis which will 
permit the Government to recover development costs through revenues from 
sale of lots and utilities. 

This project is the third increment of the lot development on Barranca 
Mesa. The first increment has just been completed and all 72 lots sold. De- 
velopment of the second increment (47 lots) has begun. 


2. Project 61-i-2, elementary school addition, Los Alamos, N. Meaw., $145,000 


This project provides for an addition to the Mountain Elementary School 
of four special purpose classrooms, having a total area of approximately 7,200 
square feet. Space currently used for such activities is substandard in size 
(3,000 square feet) and type of space in comparison to other Los Alamos schools. 

In addition, it is expected that the enrollment at the Mountain School will 
have increased by 100 students by the time the addition is complete. This addi- 
tion will therefore permit converting the space now used back to regular class- 
rooms which will be needed for the enrollment increase as well as to correct 
deficiencies in the special classroom needs. 

3. Project 61-i-8, steam transmission line, Los Alamos, N. Mezx., $135,000 

The steam requirements of the central community area are now met by a small 
plant constructed in 1948. The cost of producing steam at this plant is $1.51 
per 1,000 pounds as compared with a cost of 80.51 per 1,000 pounds at another 
steamplant which has been recently completed in a nearby technical area. This 
project will provide for the construction of approximately 3.500 feet of steam 
line, thereby making it possible to serve the central community area with steam 
from the technical area and place the small plant in standby. This change will 
reduce annual operating costs by approximately $45,000. 

}. Proje ct 61-7, gene ral plant proje cts, $525,000 

This project covers alterations, additions, replacements and other general im- 
provements to schools, city streets, sewerage systems, municipal sites, water and 
electrical distribution systems, housing, business concession, hospital and other 
community facilities in order to adequately maintain the Los Alamos and Sandia 
communities. Normal operating requirements in past years indicate a continu- 
ing need for numerous capital items each year in order to provide continuing 
economical operation of the communities. 


ADMINISTRATIVE PROGRAM—CONSTRUCTION OBLIGATIONS 
Program statement 


Estimated obligations fiscal vear 1961 ara i 2 S600, 000 
Estimated obligations fiscal vear 1960__ 691, 000 
Actual obligations fiscal year 1959 eS a _._._. 656, 968 

Obligations for the administrative program for fiscal year 1961 are estimated 
at $600,000 for the project listed below : 


Funding re- 
quired after 
fiscal year 


General plant pre . $600, 000 
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EXPLANATION OF PROJECTS ABOVE 


This project covers alterations, additions, replacements, and other general 
improvements of various types at the headquarters in Germantown, Md., includ- 
ing shelter area improvements. Normal operating requirements create a need 
for numerous capital items each year, many of Which are of a recurring nature, 
for reasons of economy, safety, health protection, and efficient operation. 


ANTICIPATED SUPPLEMENTAL 


Mr. Razavur. There are several items in the plant and construction 
program which the Joint Committee has included in the authorization 
bill, but for which no funds are budgeted. Please review these items 
and tell us if you plan to request funds for them in the supplemental. 

Do you have those items before you, sir ? 

General Lvrpecke. Yes, sir. With respect to the Stanford linear 
accelerator, the Chairman mentioned in his opening statement that no 
funds are included in this budget and if authorized would be re- 
‘quested by supplemental. 

With respect to the $13 million for the powerplants authorized for 
Antarctica, as reported out for Antarctica, the Commission stands 
ready to support the using agency in going ahead with this authoriza- 
tion. The authorization prov ided that they might be funded by means 
other than the Commission. 

With respect to the two university buildings, if they were authorized 
we would expect to go ahead, I think, with preliminary design and 
projec t scoping. 

Mr. Razaur. Do you want to give the other items now / 

General Lurpecke. I believe that was all, sir, except the $1 million 
increase in facilities for biology and medicine. The $4 million that 
we asked for there is for contingency construction. We do not know 
now the specific projects for which the money would be spent. 

Mr. Ranaut. How much is involved, $4 million ? 

General Lurpecke. $4 million was in our original request. The 
ag + vig spiel bill provides for an additional $1 million. 

Mr. Ranavr. Off the record. 

acon: off the record.) 


LABORATORIES AT UNIVERSITY OF ILLINOIS AND NOTRE DAME 


Mr. Ranaur. With respect to the materials testing laboratories at 
the University of Illinois, and at Notre Dame, is it not true that the 
Advanced Research Projects Agenc y in the Defense Establishment is 
engaged in an extensive program of materials research which includes 
the establishment of university laboratories? 

General Lurpecke. They are engaged in a wide program of mate- 
rials research and have been of considerable assistance to certain labo- 
ratories. The extent to which they are going ahead with this I am 
not able to say. 
















ADVANCE RESEARCH PROJECTS AGENCY 


Mr. Rapaut. I would like to quote from our Defense Subcommittee 
hearings on March 6 of this year. General Betts stated : 


About the Advance Research Projects Agency if the Congress and the admin- 
istration go along with the ARPA’s program proposal that we fund this at about 
$17 million per year I would predict that next year we would pick up an 
additional three universities. The following year an additional three, and that 
this is about where ARPA would have to end unless people would want to raise 
a desire for larger packages than most of the basic research support that is 
now being given universities. 

We are talking about an interdisciplinary laboratory where we do not limit 
this to the department of physics, chemistry or the department of mineralogy. 
We will ask the university to pull its several departments together and to commit 
themselves to providing adequate facilities to do an interdisciplinary job. The 
level of effort in any university will probably be in the order of some $1 million 
a year. 





General Betts here in these 


same hearings under “Materials re- 
search,” says: 


One of ARPA’s newest programs in materials research, material deficiencies 
are a major limited factor in the development and performance of advance 
systems and devices important to the military as well as to the requirement of 
other Government agencies, extremely high temperatures, pressures, and 
vacuums encountered in space and nuclear areas are unyielding obstacles to 
the advancement of progress. Other factors with which today’s materials can- 
not compete are erosion, corrosion, oxidation, radiation, shock and structural 
strength, to name only a few. In addition, there is the constant search for 
materials with improved strength to weight ratio. Much too often today’s mili- 
tary equipment failures result because some piece of hardware did not stand up 
under the rigors of its intended operational environment. * * * 

Over 30 interested colleges and universities throughout the country were invited 
to submit proposals for the basic research program contemplated. With the help 
of Army, Navy, and Air Force representatives, ARPA has completed a careful 
screening to select the three best-qualified schools. Contract negotiations will 
be underway shortly. During the course of our inquiry into how basic research 
might be increased at the universities, I have found that many graduate schools 
are already performing some materials research for the Government and are 
seriously handicapped by the lack of suitable equipment required in this very 
difficult and complex research effort. On the basis of demonstrated need, ARPA 
is supporting the procurement of specialized materials research equipment for 
some 60 universities in the country. 


Now, what would be done in the proposed laboratories at Illinois 
and Notre Dame that cannot be done in the ARPA program insofar as 
AEC is concerned ¢ 

Mr. Fioverc. We are trying to marshal as much research strength 
in the materials areas as can be marshaled, Mr. Chairman. It is true 
in the case of the Commission, as General Betts stated in the case of 
ARPA, that most of our programs are up against the stops on ques- 
tions of materials, and it is for the same reasons that he mentioned. 
We have spent quite a bit of time talking about the nuclear-propelled 
aircraft today. The technical problems in that case are to try to find 
materials which will stand up under the heat and radiation conditions 
and the corrosion conditions that we must face under the extreme con- 
ditions that face a reactor of that type. 

Now, in specific answer to your question, there just is not enough 
talent available for quick solution of these problems and we are trying 
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to make an organized assault on these materials problems in various 
areas of stre1 igth. The Federal Council on Science and Technology 
coordinates these programs so that the AEC is not going off on a frolic 
of its own while ARPA is conducting a separate program. All these 
universities have been discussed within the Federal Council on Science 
and Technology, and it has been agreed by the participants in the dis- 
cussion that these are not duplicatory efforts. These are all supple- 

mentary efforts and they are in the field of materials, but in many cases 
the fields of different materials to be used for different purposes, even 

though the scientific problems are related. 

Mr. Ranaut. W hy should they not be financed by one program ? 

Mr. Froserc. For the reason that we are talking about different 
materials for different purposes. In our case, materials that must 
stand up under irradiation attack as oll as other problems. For 
example, we have ceramics for certain purposes whic h do not interest 
ARPA. On the other hand, materials that interest them do not in- 
terest us. In the case of Notre Dame, one to which you referred 
particularly— 

Mr. Ranavr. These are very high class colleges we are talking 
about. 

Mr. Frorerc. Certainly, they are high class colleges. The ones 
that ARPA selected are high class ones, too. In the case of the 
Notre Dame facility, this is not a materials laboratory in the sense 
that the University of Illinois is. This is a radio chemistry labora- 
tory of Notre Dame that would be added to their facilities there. 
We have an extraordinarily competent group of people headed up by 
Dr. Burton, acknowledged as one of the few le ag in this field in 
the world, and giving him facilities with which to have that high 
caliber group work seems to be a good isle “That is the logic 
of that investment. 

REACTORS 


REMOTE SITE 











Mr. Ranaut. In the opening statement I believe it was said that 
you would be glad to participate in developing remote site reactors 
such as in the Antarctic, if anyone wants to finance them. Would 
it be in keeping with the usual practice for the using agency to fi- 
nance any such equipment if they actually want it ¢ 

Mr. Fioperc. Yes, sir; it is in keeping with the usual practice. 
Actually, it has been a stumbling block to the progress of this pro- 
gram. It has not been the usual practice in this particular case be- 
cause there has not been any. 

General Lurpecke. We just have not built any of these yet. 

Mr. Froserc. It is the usual practice in other types of facilities. 

Mr. Ranaut. Do you have anybody that wants one ? 

General Lurpecke. We believe that the Department of Defense 
wants these. 

Mr. Rapavr. Have they said so? 

Mr. Fioserc. Yes; they testified to the Joint Committee to that 
effect. 
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General Lurpeckr. And have said so to us on a cooperative basis. 

Mr. Rasautr. Do they want it bad enough to budget for it them- 
selves / 

General Lurpeckr. This, we assume, they are considering. 

Mr. Rasaur. You mean you have had a little hint from them? 

General Lurpecke. I cannot answer that question specifically as 
to whether they want it enough to budget for it. 

Mr. Raravur. If the military wants this as an ordinary procedure, 

they should come around and ask for it. 

General Lurpreckr. This was developed before the Joint Commit- 
tee. The problem that faces the military is that they, like anybody 
else, have priorities they must establish with their dollars. The 
question of where this project comes in their priority list determines 
whether or not they give up something else to finance this. 

The plain, simple fact is that up to this point they have not. felt 
that this should supersede anything else they have in their budget. 

Mr. Ranaut. In other words, they can’t slide it under the ceiling 
of their budget. 

Dr. Witson. In the long run it would mean a saving in operating 
cost. 

Mr. Ranaut. I know. 

Dr. Witson. The problem is that it would cost. less over a period 
of years because the operating cost of these is lower than the heavy 
cost of bringing in fuel for the ordinary plant. But then it costs 
more initially. That is the stumbling block. If it were industry, I 
don’t think they would hesitate to buy this thing, and amortize it 
rapidly. 


Mr. Ranaut. What is the attitude, Mr. Commissioner, of the Budget 
Bureau on this item / 

Mr. Fioserc. I think you have already stated what the attitude is, 
and that is they believe that the using agenc y should finance it. 

Mr. Ranaut. Do you have some evidence, correspondence, that we 

‘an put in the record on that? 

Mr. Fioperc. Mr. Staat testified to the Joint Committee on this 
and there is a well developed record before the Joint Committee on 
this. 

Mr. Razavur. Suppose you supply that for the record. If you have 
some correspondence on it, we would like to have that. 

General Lurpeckr. We have a letter from the Bureau which we 
san submit. 

Mr. Rarzavr. All right, fine. 
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(The letter follows:) 
EXECUTIVE OFFICE OF THE PRESIDENT, 
BUREAU OF THE BUDGET, 
Washington, D.C., March 30, 1960. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
U.S. Senate, Washington, D.C. 

My Dear Mr. CuarrMaAn: This will acknowledge the letter from you and 
Congressman Holifield on March 15, 1960, concerning construction of power 
reactors at remote military sites and enclosing letters on this subject to the 
Secretary of Defense and the Chairman of the Atomic Energy Commission. 

We are reviewing with the Department of Defense and the AEC studies of 
electric power requirements at a number of military sites and the possible eco- 
nomie¢ and logistic advantage of using atomic powerplants at such sites. Results 
of such studies will be reported to your committee. 

For effective management, the responsibility of budgeting for an item should 
lie with the agency which needs and uses the item. On this basis, we believe 
that valid power requirements at military sites which can be met to advantage 
by atomic plants should be funded in full by the Department of Defense. We 
agree that in deciding whether to build a nuclear or conventionally fuel power- 
plant at a given military location the operating costs over the useful life of the 
plant should be weighed as carefully as the capital costs. 

The alternative funding approaches cited in your letter to Secretary Gates 
should not, therefore, apply to the financing of Defense requirements. These 
alternatives, it is true, have been used or considered in connection with the Com- 
mission’s cooperative reactor demonstration program, but this program has as 
its objective the promotion of civilian uses of atomic energy through assistance 
to non-Federal parties in reactor construction. It would appear unsound and 
unnecessary to use AEC appropriations in the future to provide similar capital 
assistance to the Department of Defense in meeting its operating power 1 equire- 
ments. 

The Department of Defense has already provided the full amount of funds 
for construction of two nuclear powerplants—one at Fort Greely, Alaska, and a 
second at Camp Century, Greenland. This approach is also used by the Navy, 
where construction costs of nuclear-powered ships are higher than those for 
conventional ships. The same pattern whereby AEC does the research and 
development and builds developmental prototypes, and Navy funds the full capital 
costs of nuclear-powered ships, would appear to be appropriate in the case of 
power reactors at remote military sites. 

Moreover, in the future it can be expected that the extensive military and 
civilian reactor development programs underway in the AEC will act to reduce 
capital and fuel costs for nuclear powerplants and increase their attractiveness 
for military situations. 

Sincerely yours, 
MAURICE H. Stans, Director. 


CONSTRUCTION PROJECTS NOT OBLIGATED IN YEAR OF AUTHORIZATION 
Mr. Rasaut. Please supply for the record the projects budgeted 


in the last 5 years on which obligations incurred did not occur until 
after the budget year for which money was requested. 












394 


(The information referred to is as follows :) 





List of construction projects authorized against which no obligations were incurred 
in year of authorization 


{In thousands] 





| 
| Obligations 
Project Title | Total esti- budgeted in 
; mated cost year of 
authorization 











FISCAL YEAR 


1955 





Special nuclear materials program: } 












5012 Engineering, facilities for pile charging. .._.-- fe $350 $350 

5209 Fabrication plant for fuel elements ! 3 os : 10. 000 10, 000 

221 Thorium production plant, Fernald !_ __.-- ; 15. 000 15, 000 
Weapons program | 

5602 Production facility, Mound Laboratory. ..........-...-- : 5, 00( 5, 000 


| Reactor development progran 


MTR operating level revision, NRTS.- 












1955...- we as ns oe 30, 70 











FISCAL YEAR 


1956 





Special nuclear materials program 

56-d-1 Metallex pilot facility, ORNL? rel : 1, ON 1,000 

56-d-3 Special reactor f 

56-d-5 Conversion of 
cility, Fer 

56-d-8 Expansion of 1 


‘ 
Weapons program 


ties, equipment 2 Db, BOK 5, 600 





plant and faci 







aha 2 . ‘ HK 600 
il recovery facility I 





’ 












56-f-1 Art construction project, fiscal year 1956 increment 2 17,873 17, 873 

56-f[-2 Expansion weapons material fabrication plant and facility 2 15,0 15, 000 

56-f-3 | New Sigma Laboratory, Los Alamos, N. Mex , 4,015 4,015 
teactor development program 

56-g-3 Chemistry cave for r wtive mate ] 448 448 





FISCAL YEAR 


1957 





























iterials progran 
»d materials plant 2__- 22, 200 22, 200 
ng facilities . aa 000 5, 000 
C p liscl ging facilities 7 a ase 3, 450 3, 450 
57-a-8 Chemical processing plant, St. Louis, Mo.2 1, 600 1, 600 
57-a-9 Barrier plant automation, ORGDP 2 ‘ 1, 400 1, 400 
57-a-10 Reactor temperature test installation ° 900 100) 
7-a-11 Improvements to reactor cooling water effluent system ° 550 0) 





Weapons progral 1: 











57-f-1 j Metallurgy laboratory, Livermore, Calif 2, 270 2, 270 
57-1-6 | Manufacturing support plant, Kansas City, Mo 444 444 
57-{-8 | Mechanical shop additions, Livermore, Calif.?.- 300 300 
Reactor development program 
57-c-6 | Food irradiation facility 8......_- : - 3, 000 3, 000 
57-c-9 MTR hot cell ext 310 310 
57-c-10 | Power reactor cde elopment accelerator project a r 15, 000 15, 000 
Physical research program: 
57-d~ Conversion of accelerator design building, UC RL.--- g 300 300 
57-h-2 | Physics building, BNL a Se R80 RNO 
57-h-3 | Engineering building, BNL 1, 879 1, 879 
57-h-4 | Engineering services building, UCRL_ ~~ 1, OSO 1, O80 
57-h-5 | Cosmotron target area, BNL 350 350 


| = 

| 

Total, fiscal year 1957._..--..------ a 61, 413 61, 413 
| 


—_ 


See footnotes at end of table. 
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List of construction projects authorized against which no obligations were 
incurred in year of authorization—Continued 





Obligations 
Total esti- budgeted in 
mated cost year of 
\authorization 


Project 
No. 


FISCAL YEAR 1958 | 
| 


| Special nuclear materials program: | 
Fabrication plant, MCW $5, 000 | $5, 000 
Metal treatment plant, Fernald 3 — 850 | 850 
Additions to scrap plants, N LO 4____-- i i ‘ 1, 500 1, 500 
Additions to gaseous diffusion plants 6, 600 6, 600 
| Weapons program 
| Weapons special component plant 4 ; os 6, 000 6, 000 
Reclamation foundry, shop and warehouse, Sa 
N. Mex ei ete en sh i abe vg avec tans sales 308 308 
Reactor development program: 
Liquid metal fuel reactor experiment 5 fisioa 17, 500 | , 000 
Community facilities program: 
Additional water wells, Los Alamos, N. Mex- i 138 


Total, fiscal year 1958 
FISCAL YEAR 1959 


ul} ear materials program 
{ new waste storage installation, Arco, Idaho-_-_-- 
eapons program 
tial processing plant, Mound Laboratory, Ohio 4. 
| accelerath ter, Livermore, Calif.‘. 
mi yuilding 


pment prog 


n, NTS 


ind nuclear explosives progr 


1 Canceled. 

? Rescinded in Publie Law 85-162, fiscal year 1958 authorization. 

2 Rescinded in Public Law 85-590, fiseal vear 1959 authorization. 
Proposed for rescission in fiscal year 1961 authorization bill. 

§ Rescindedin Public Law 86-50, fiscal year 1960 authorization. 





Mr. Razsavr. Please also insert in the record a tabulation for the 
last 5 years of the estimated obligations in the budget request for each 
fiscal year and the actual unobligated balances at the end of the year in 
the plant acquisition and construction program for each of the last 
D years. 


Plant acquisition and construction 


{In millions] 
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SHIPPINGPORT MODIFICATIONS 


Mr. Ranaur. Mr. Jensen left a request here for me to ask. The 
Atomic Industrial Forum memos for March and April report that 
an AEC ad hoc advisory committee unanimously concluded that a 
100-megawatt core for Ship pingport would be suflicient to essenti: ally 
achieve the project’s objectives. Why does the AEC plan on going 
ahead with a larger core at a greater cost and with the additional 
requirement of $4 million for a steam sink to permit operation at 150- 
megawatt rate / 

Mr. Froperc. Mr. Chairman, Dr. Wilson was a member of the ad 
hoe committee to which you referred. I think he would be the most 
wuthoritative person to respond to that question. 

Dr. Wirtson. That is not a very accurate summary of our report. 
We said if we were starting anew we thought they could get practically 
as much information from such a core as from the larger one, and 
save the cost of the heat sink. On the other hand, it would delay 
the whole project by about a year and would cost almost as much 
as the money vou would save, and it would not give quite as much 
information. So having considered those factors we deceided that it 
was too late to “reverse the field” and ask the Shipping gport design 
group and Admiral Rickover to go back and do the work over again 
on a smaller core and lose a lot of very important time. 

Mr. Rapavr. If you wish to enlarge your remarks on that, you 
may do so, 

Dr. Winsox. Thank vou. 

Mr. Ranaut. Here is a quote from the ad hoc report : 


We have been assured the engineering work on core 2 at the 150-megawatt rate 
which has been going on steadily during the past year has already reached such 
an advanced stage as to render moot the question whether an output lower 
than 150 megawatts might have been preferable. 

Dr. Witson. That isessentially what I said. 

Mr. Rapavur (reading) : 

A 6-foot core with a rating of 100 megawatts would be less expensive than an 
8-foot core with a 150-megawatt rating. From the review we have been able to 
make we have not been convinced that the 6-foot core at 100 megawatts would 
not achieve the essential objectives of the project. Since this is the unanimous 
judgment of the committee, we feel it ought to be reported 

That is just what you said. 

Dr. Witson. Yes. In other words, if we had been called in more 
than a year before, we think we could have convinced those in charge 
of the program that they should design a somewhat smaller core, and 
it would give most of the information desired, and much more cheaply. 
On the other hand, it would not give all the information obtainable 
withthe larger core. 

Mr. Ranaut. It would not give it all and it has progressed 


Dr. Witson. Yes 


too far. 
‘OOD TRRADIATION PROGRAM 


General Leepecke. I have a point I want to put on t] 
Inav with ee to the isotope program and note that thi 
contains $300,000 for the food irradiation program whic! 
eram on which the Joint Committee recently held hearings. 
Mr. Botanp. Where would this be done ? 
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General Lurpeckr. This part icular part of it will be done partly at 
Brookhaven and partly by contract. 

Mr. Bouanp. Isn’t the Department of Defense doing work in this 
area, too? 

General Lurpecke. They are doing a food irradiation program at 
very high level irradi: ition. Hearings were held on the two simul- 
taneously. 

Mr. Boranp. Is HEW doing any of this work ? 

General Luepecke. I do not believe there are working on a sepa- 
rate program. They are participating in this program with us but I 
am not aware of a separate program that they have. 

Mr. Rasaur. Any further questions, gentlemen / 


COST FACTORS INFLUENCING LOW-COST POWER 


Dr. Witson. You asked for comments that would be of interest. I 
might elaborate a little on this widespread opinion that the power 
program has made rather discouragingly slow progress in attaining 
its objectives. 

The early statements with regard to the very low cost of nuclear 
power were generally made by scientists or people relying on scientists 
who knew very little about the engineering problems, about the health 
and safety problems, about the many other things that enter into cost. 
They just looked at the fact that you can get a large amount of power 
from a small amount of uranium 255. They did not figure how much 
it would cost to get the uranium up to a concentration which would 
niake possible fuel elements. They did not have an conception of 
the very high cost of fabricating suitable and safe fuel elements and 
making their containment tight under difficult conditions. They did 
not recognize the need for the elaborate containment methods required 
for reactors. All the engineers who are familiar with those problems 
realized oe cost of these was much higher than any of the figures 
proposed by the optimists. But unfortunately the newspapers re- 
ported mainly those who would make sensational statements. rather 
than the ¢ nemeers ¢ and the others who would make more cons servative 
statements. 

Mr. Ranavr. Eventually, however, there should be a reduction in 

rice, 

Dr. Winson. There should be and there will. 

Mr. Rapavur. For that reason, the Government has its atomie power 
program for the taxpayers have a tremendous amount of money in- 
vested in atomic energy as we realize by calling otf these 


] . 
harve 


amounts all day. I don’t know how much is in the program now, 
but some years ago there was $16 billion in it, and I know x is away 
beyond that now. That is why we like to talk about it occasionally. 

Dr. Witson. That is right. I think looking back we can say if 
had gone a little more slowly and cautiously we would have saved 
considerable money, but there were a great many pressures for doing 


we 


it as quickly as possible and some overoptimism on what could be 
accomplished. People that tended to talk about the problem of hi 
cost were accused of playing the power companies’ game or being 
tools of the coal or oi] industries. 
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NUCLEAR-POWERED AIRCRAFT 


Mr. Rapavur. Earlier we discussed this nuclear-powered aircraft. 
It always seemed peculiar to me that when they developed it as far 
as they did, they did not say, here, for so much money we will put it 
in the air and show that it can be done, even though it will be slow 

Mr. Botanp. They said they would do it, as I remember the testi- 
mony, by the NACA, the forerunner to NASA. They indicated in 
testimony before that committee m: aybe 4 or 5 or 6 years ago, that it 
would be operational in 1961 and they said it would be just a flying 
platform. I would like to get a look at the size of it when it is up 
there. 

Mr. Rapsavr. The point is that it would at least show people, who 
are not of a technical mind as the geniuses we have before us today, 
but ordinary rank-and-file fellows like ourselves, that this thing 
would at least fly. 

Dr. Wintson. What about the value demonstrating the flight of a 
plane that would not have any military value under present 
conditions ¢ 

Mr. Rapsaur. All we have now is some more language. It is going 
to run a little faster than before, but it never ran in the first place. 

Dr. Witson. Conventionally powered aviation has developed so 
rapidly that the performance objectives set 3 or 4 years previously 
for ANP to meet, were far surpassed by jet planes. 


MISSILE PROGRAM 


Mr. Bonanp. I thought I would direct the attention of the commit- 
tee, Mr. Chairman, to a speech made last night by Gen. John Medaris 
in New York with reference to the missile program. He specifically 
mentions, and I presume you would have this information, that the 
Nation’s present reserve of atomic weapons represented the equivalent 
of 10 tons of TNT for every man, woman, and child on earth. Would 
you have that information? Is this true? 

General Lurpecke. I will have to do a little bit of calculating to 
answer it truthfully. 

Mr. Bouanp. He is a bit disenchanted with our program anyhow, 
I would say from reading part of his speech here. I bet he would 
agree With us on Pluto. 

Mr. Fronerc. I doubt that he would as a matter of fact on Pluto. 
I think that it might be worth your while to ask him. 

Mr. Botan. You think Pluto is a good program ? 

Mr. Fiopere. It certainly is a unique capability, Mr. Boland. 

Mr. Botanp. That is fine if we have a military requirement for it, 
if itisanecessary thing. There is no doubt about the fact it is unique. 
It is completely “different. 

Mr. Raxpavut. Off the record. 

(Diseussion off the record.) 
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Mr. Boxtanp. I must say we have enjoyed your appearance here. 
This is one of our favorite commissions. We think you are doing a 
tremendously wonderful job. I think in your office and in your field 
you have some of the most dedicated men in the Nation. 

Mr. Rasaur. And we are very much impressed with the unity in 
your commission. 

Mr. Fiovere. We certainly appreciate your sympathetic considera- 
tion, Mr. Chairman. 

Mr. Rasaur. The hearing is adjourned. 


Fripay, Aprin 22, 1960. 


DETERMINATION OF MILITARY REQUIREMENTS FOR 
NUCLEAR WEAPONS 


WITNESSES 


HON. HERBERT B. LOPER, ASSISTANT SECRETARY OF DEFENSE 
(ATOMIC ENERGY) 

COL. PHILIP L. HOOPER 

JOHN A. McCONE, CHAIRMAN, ATOMIC ENERGY COMMISSION 

A. R. LUEDECKE, GENERAL MANAGER, AEC COMMISSION 

DONALD S. BURROWS, CONTROLLER 

BRIG. GEN. A. D. STARBIRD, DIRECTOR OF MILITARY APPLICA- 
TIONS, AEC 

DR. HERBERT YORK, DEPARTMENT OF DEFENSE 

JOHN EARLY JACKSON, DEPARTMENT OF DEFENSE 


Mr. Cannon. We are glad to have with us this morning General 
Loper, the Assistant Secretary of Defense for Atomic Energy. Gen- 
eral Loper, we have asked you in to give us some information to orient 
us on testimony that we have previously had, and in preparation for 
marking up the bill. Would you mind by way of preface giving us 
a little of your background ¢ 


STATEMENT OF ASSISTANT SECRETARY OF DEFENSE FOR 
Aromic ENERGY 


General Lorrr. Certainly, Mr. Chairman, I am very happy to 
comply with the committee’s request to appear here with informa- 
tion on how requirements for nuclear weapons are established by the 
Department of Defense and in substance what these requirements are. 

I am Assistant to the Secretary of Defense for Atomic Energy, 
and the chairman of the Military Liaison Committee to the Atomic 
Energy Commission. Iam aretired major general of the U.S. Army, 
retired in 1953, and have been associated with nuclear weapons work 
in the Department of Defense since about 1949. 

I propose first to make a brief statement to cover the basis for the 
formulation of weapon requirements, the weapon types that we need, 
and the weapon systems for which nuclear bombs or warheads are 
being provided. 


55226—60—pt. 326 
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Mr. Cannon. That is exactly what we are anxious to hear, Dr. 
Loper. There has been a wide diversity of opinion on the part of 
those who have appeared before the committee and those who have 
briefed the committee. Of course, our objective is to find the latest 
and the most. effective weapons without incurring bankrupting ex- 
pense. As between those two extremes we would rather succeed 1 
securing more than was required rather than in securing less than 
will be required. But we do not want to spend any money unneces- 
sarily. So we would much appreciate it if you will let us have your 
statement as to what is, In your opinion, necessary and essenti: al and 
something as to the cost of securing it and the time in which it can 
be made available. 

General Lover. Basically the requirements for nuclear weapons are 
dictated by the Nation’s force structure and equipment of the Armed 
Forces. As you well know the fundamental mission of the Depart- 
ment of Defense is to deter war and to prevail in war in the event 
that deterrence should fail. Briefly stated, there are four major 
elements to this mIssion. 

The first is to prevent the outbreak of general war by maintain- 
Ing’ the capability to inflict unacceptable damage on an enemy. 

The second is to prevail in general war should that deterrence 
fail. 

The third is to maintain an adequate cont ine ntal defe nse, 

T o fourth is to develop and maintain the capability to wage limited 
war promptly and successfully using nuclear weapons for that pur- 
pose if required, 

The structure of the Armed Forces as to m: anpower, equipment, and 
org: siaceygse to perform these m: — missions is conceived by the De- 
partment of Defense, approved by the President and the Congress. 

The weapon systems and the numbers of delivery vehicles in these 
systems having been determined by this combined administrative 
and leoislative process, the determination of the numbers and types 
of weapons needed for these systems to provide them ammunition 
becomes somewhat of a mathematical process tempered by the mili- 
tary judgment of the responsible commanders, the Joint Chiefs of 
Stall, the Secretary of Defense, and finally the President. Because 
delivery equipment undergoes constant change both as to numbers 
and types, nuclear weapon needs undergo ~~ same types of change. 
As new we ‘apons systems are adopted to sup pl ement Seine syste nos, 
hew Ww: irhe HE I. or bombs for the se hew syste his must oe cle ve loped or 
adapted from ty pes wulready in existence. Also, as older delivery SYS 
tems are phased out in favor of new developments, there is a neces- 
Say overlap in the requirements for weapons, and these overlaps 
may last for several years. 

The situation with respect to improvement of systems = national 
defense never becomes static. Assuming that the thre: to US. 
security continues indefinite ly, we see ho termination of the ‘pend for 
new type s of nuc le ar Weapons, 

Now men apability of the Atomic Energy Commission to produce 

eapons 1S poeeren primarily on the capability to develop 1 new 
types of eta \ — de ‘pends on the capacity of the weapon de- 
velopment laboratories. Since it requires a lone time to establish a 
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viven nuclear material production capacity, it is necessary that the 
Departnent of Defense estimate its weapons needs on a long term 
basis. 

In the interim between these long term estimates which must be 
on a rather tenuous basis, the Department furnishes the Commis- 
sion short range estimates of requirements. In the fall of each year 
the Department submits for Presidential approval and for Atomic 
Knergy Commission guidance a statement of the desired composi- 
tion for the second year ahead. The Department also furnishes 
the Commission an estimate of the expected composition of the stock- 
pile for the third year ahead. For example, some time after July 
| this year, the Department will transmit to the President for his 
ay al a statement of desired composition of the stockpile as of 
July 1, 1962, and if the President so approves the statement will go 
tar ee! ommission asa produe tion request. 

At the same time, for the Commission’s further guidance, there will 
be furnished an estimate of the expected composition of the stock- 
pile as of July 1, 1965. 

Now, if I may, I will refer first to the factors which are taken into 
consideration in the formulation of these requirements and estimates 
and following that, I will present and discuss the types of Weapons 
in stockpile or under development to enter stockpile within the next 
several years. The requirements for nuclear weapons originate in 
the Joint Chiefs of Staff. In defining requirements the Chiefs call 
upon the commanders of the unified and specified commands, normally 
about this time of the year, for their statement and \ iews as to their 
need for nuclear weapons to fulfill the missions which have been as 
signed to them. 

The commanders are fully informed as to the forces which will be 
available to them, as to any new weapons which will become available 
and as to any limitations imposed upon them by reason of the avail- 
ability of materials or other pertinent factors. 

When these commanders’ estimates are received, they are reviewed 
by the Joint Chiefs of Staff, adjusted if neceessary to fall within the 
production « ‘apabilities of the Atomic Energy Commission for the 
period ahead, and also to insure a balanced stockpile consistent with 
the overall security requirements of the United States; and particu 
larly to be consistent with the forces a1 id equipment program for the 
same period. In the general case the ¢ apability of delivering, that is, 
the strenoth ot the forces they have and the equipme nt avail: ible to 
them, constitute two of the most important factors in determinin 
requiremens for nuclear weapons. 

Now when the Chiefs have adjusted these requirements they submit 
them to the Secretary of Defense where the Vv are rev lewed in a sim- 
ilar manner, particularly to insure that they are consistent with the 
equipment and with the development and production schedules for 
deliver Vv equipment and with progr: amed forces as well as the missions 
of the respective forces. 

Now when approved by the Secretary of Defense, the requirements 
then go to the President and as I have indicated, if he approves, they 
vo to the Commission as a production request. 


‘ 
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Mr. Cannon. Gentlemen, after listening to a vast amount of testi- 
mony we cannot escape the conclusion that all analyses of our de- 
fense problems are colored by ax-grinding between the services, and 
that the Military Establishment in toto seems to have arrived at a 
position of tolerance of all theories. 

Consequently, we are following what might be called a fluid con- 
cept of defense. ‘That is the phrase which has been used before the 
committee, and specific objectives appear to be lost in semantics. 

We would be glad if in the course of your remarks here this morn- 
ing you would explain in Jayman’s terms, “the finite deterrence”— 
that is another phrase whic h has been used before the committee— 
the finite deterrence of the Navy and the counterforce theory of the 
Air Force, and these other theories prevalent in the lexicon of the 
Pentagon at this moment. 

General Lorrer. I shall try to do that, although I am not expert on 
these kinds of dissertations. I have no axes to grind, myself, and I 
do not belong to any service. Now with respect to your inquiry as 
to the arguments between deterrence and counterforce, this is really 
not in my field, although unfortunately I have to get in the fringes 
of it from time to time. The deterrence concept, as I see it, is one 
held by those who believe that if one maintains a certain destructive 
capability, regardless of whether it may be directed toward urban 
populations or otherwise, and the enemy is sure that you have this 
destructive capability, that is all you need; that you will never need 
to demonstrate that you have it, in other words. 

Now the counterforce people believe that you must be able to pre- 
vail in war, not only deter, you must prevail. To prevail is a re- 
quirement. ‘To prevail means that you have to deliver something on 
something. You have to cause that unacceptable damage which you 
have threatened him with. 

Mr. Cannon. I should think, General, that everyone would agree 
that our first objective is deterrence. We hope we are not preparing 
to win a war; what we are trying todoisavoida war. But, of course, 
everybody realizes that if war comes, we must be in a position to de- 
liver the goods. However, our first objective of course is deterrence, 
and our eventual objective, contingent upon necessity, to be able to 
deliver atomic force to the target. 

I shall be glad if you will give us in concise terms the hypothesis 
on which your nuclear military requirements are formulated. How 
do you determine what shall be prepared for and by the various 
forces? 

General Lover. It goes back to the basic mission assigned to the 
Department and the missions assigned to the unified and specified 
commands. Each one of these forces has a basic mission assigned to 
it. They are provided certain forces to carry out their mission and in 
addition certain reserve forces are held in the United States. The 
commanders of these commands recognizing what their missions are, 
and the forces which are available to them, submit their requests for 
nuclear material or rather nuclear weapons just in the same way 
they would submit requests for any other kind of support. It is 
ammunition. They have delivery vehicles, they need ammunition 
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for them. They have, in the case of the Strategic Air Command, for 
example, definite target lists which are approved, targets which they 
are required to be able to destroy in the event of war. Now, these 
factors form the basis for the requests from these major commands. 


ALLOCATION OF NUCLEAR WEAPONS AND TARGETS 


Mr. Cannon. Does each service require a different schedule or will 
the same provisions apply to all? 

Of course, the question arises there: Are you preparing this weapon 
for the battlefield; or are you preparing it for cities; or are you 
preparing it for the destruction of centers of production mobiliza- 
tion or concentrations? I take for granted that is all taken into con- 
sideration. Would the same provision apply to the three branches 
of the service ? 

General Lorrr. In the nuclear weapons business the weapons are 
not allocated to the branches of the service. The weapons are al- 
located by the Joint Chiefs of Staff under the authority of the Presi- 
dent, with the President’s specific approval, as a matter of fact, to the 
unified and specified commanders for them to further allocate to the 
forces under their commands as required in the performance of their 
missions. There is no such thing as a Navy weapon, an Air Force 
weapon, and an Army weapon. It is a fact that one or the other serv- 
ice has the greatest interest from the standpoint of its delivery equip- 
ment and mission. 

Mr. Cannon. Now, General Loper, who allocates the target? Of 
ourse, we understand the targets of the Navy would necessarily not 
be targets of the Air Force. Probably the targets of both would 
differ to some extent from the targets of the Army. Who allocates 
these targets? 

General Loprr. Let us talk about two different kinds of targets. 
The targets which are to be considered or attacked or de strovyed by 

he strategic force are recommended by the Joint Chiefs of Staff under 
guidance approved by the President. The targets themselves are 
actually listed in orders of priority to accomplish a basic task. ‘Then, 
of course, the Strategic Air Force lays out its plans on that basis. 

Now tactical targets, that is, targets which are targets of oppor- 
tunity or targets necessary to destroy in order that the tactical forces 
may operate, are selec ted by the unified or specified commander con- 
cerned in order that he may perform his mission. Where there are 
overlaps between the tactic ul target selected by the commander and 
the strategic target, these are adjusted by the Joint Chiefs of Staff. 

Mr. Cannon. Of course, there is one thing about nuclear weapons. 
You never have to strike twice in the same place. 

General Lorrr. It depends on how big a one it is. 


SELECTION OF WEAPONS SYSTEMS 


Mr. Cannon. May 9 sums the whole proposition up in one question ? 
If we were forced to cut back if this committee in its wisdom, or its 
lack of wisdom, decided that we would have to retrench on the number 
of systems we now have, and on the number we are now developing, 
which of them would you discontinue ? 
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General Lorrr. Mr. Chairman, this would not be my business at all. 

As I said in the beginning, the decision on what systems are designed, 
deve ‘loped, produced, I mean delivery systems, is the business of the 
Joint Chiefs of Staff, the Secretary of Defense, the President, and the 
Congress. I am only the man w ho tries to get the nuclear weapons. 

Mr. Cannon. But General, in my opinion, and I think the com- 
mittee will coneur with me in this, there is no one who has a broader or 
more comprehensive knowledge of this subject than yourself and 
unquestionably these agencies to which you refer, when they get ready 
to write these budgets and decide which should be dropped, they 
certainly will confer with you. 

General Loprr. No, I don’t think they will. 

Mr. Cannon. What is your considered opinion at this time as to 
which of these systems can be dispensed with to the least disadvantage ? 

(reneral Loper. None of them. 

Mr. Cannon. Youthink each one of them is essential ? 

General Lorrer. I daresay there are relative measuring sticks. 

Mr. Cannon. There are always degrees of priority and you with 
your W ide knowledge of this subject woul | unquestion: ably be called 
on to advise if it becomes nec essary to make reductions, whet re that 
reduction should be made. Now without giving us a definite positive 
answer, just let us have a suggestion as to where it might be made. 

General Lover. In the first place, I would not be ealled upon to ad- 
vise as to what the level of the U.S. forces and U.S. equipment in any 
category would be. That is not my function. 

Mr. Cannon. When they call on experts, T think you qualify. 

General Lorrer. I don’t qualify as an expert in the overall security 
status. 

Mr. Cannon. We will not put you in the embarrassing position of 
saying that they would confer with vou, but inevitably vour feelings 
would filter through. Regardless of whether they would or not, will 
you indicate to this committee now at this time, after having studied 
this situation in great detail, one or two places in the chart where you 
think we could best: discontinue production with the least disadvan- 
tage to our system of national defense ? 

General Lorrr. In considering any cutback in warhead production 
or any system production TI think one has to take the status at present 
and see where you stand with respect to the development and adoption 
of any given system, and then see how much you gain or lose by aban- 
doning the development of that system. In other words, I do not 
think this is a question that can be answered categorically. I think 
I can only go back to the basis which assigns certain functions for the 
Department of Defense to do. Now how much equipment, how much 
effort, what. forces it takes to do those things is a matter of judgment 
in which I do not participate. 

Mr. Cannon. Then, General, there is another classification. We 
have been considering those which would be delivered in open warfare, 
and which have as their target definite military objectives. How 
about. delivery surreptitiously in other forms and in other places, 
brought in as luggage or brought in in the form of merchandise and 
placed at strategic points? 

General Lorrer. That is a problem which has been very thoroughly 
considered, or certainly extensively considered. I presume you are 
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speaking of the possibility that some such weapon might be brought 
surreptitiously into the United States or that we on the other hand 
might surreptitiously bring such weapons into an enemy's country. 
Cert: ainly very thorough consider ‘ation has been give n to the possibility, 
and I think it is recognized that there is a possibility of something of 
this sort happening. 

Mr. Cannon, Incidentally, General, despite your modest protesta- 
tions of not being consulted, you have just told us that recently you 
had consultation with the Joint Chiefs of Staff and you gave them the 
benefit of certain information you had. 

General Lorrer. But the benefit I gave them was not how many 
wings or squadrons of B-52’s they should have. They did not ask me 
about that, Ma. Chairman. 

Mr. Cannon. We are considering only two things, General. We 
are considering Weapons and we are especially considering the manu- 
facture of materials with which to provide the w: arhead for these 
weapons. Now that being true, do you think we can at this time 
begin to cut down ¢ 

General Lorprr. Not on production ; no, sir. 

Mr. Cannon. Of the material for warheads ? 

General Lorrer. No, sir. 

Mr. Cannon. General, before you close your statement, and we 
very much appreciate your meeting with us, have you any other sug- 
gestions which you consider pertinent affecting this situation ? 

General Loprr. I don’t believe I have, sir. 


TRANSITION TO MISSILES 


Mr. Riey. General, did I understand that as you go from bombs 
which are carried by planes to missiles that it is absolutely necessary 
to get lighter and easier to handle warheads? 

General Loprr. Yes, sir. 

Mr. Rirey. That is the advantage or the objective in reducing the 
size of your warhead in order to complete this transition, if we are to 
complete it, from planes carrying missiles to ballistic missiles. 

General Lover. That is right. The effort required to handle them, 
to move them, to provide logistics support, decreases a great deal with 
the size and of course the cost of the propulsion system decreases. 

Mr. Riney. Is it not reasonable to suppose that the Soviets are 
having the same difficulty in refining and reducing their warheads to 
fit their missiles as we are having ? 

General Loprr. I would assume that they are having the same ex- 
perience. We don’t call this necessarily a difficulty, but it is a fact of 
life. 

Mr. Rinry. It takes time. You can’t do these things overnight. 

General Lorrer. That is right. 

Mr. Ritey. I was tremendously impressed about a year ago in see- 
ing some of the Soviet. exhibitions at the fair in New York. Most of 
their machinery was cumbersome and heavy. Reasoning from that 
standpoint, I would think that some of their missiles are in the same 
category. 

Now I have one other question. Is it reasonable to suppose that 
General Medaris, being an Army man, referred more to the need for 
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tactical weapons as —— heavier and more strategic long-range 
missiles? Do you think that perhaps was inculeated in his remarks? 

General ag ge I don’t really know. I don’t know the gentleman. 

Mr. Rirey. I don’t either. But I would be inclined to think that 
that had something to do with his statement. Frankly, from my own 
standpoint, I never expect to see the big bomber go out during my 
lifetime. Personally I think it is : absolutely essential that we keep it. 
It is the most accurate thing that we have and I believe that it is eoIng 
to continue to be the most accurate weapon that we have in our deter- 
rent program. 

Now I think you can mix it with missiles, but these missiles are 
not as accurate as I would like to see them, and we have a great many 
failures and I think it will continue to be that way for some time to 
come. I think the people across the ocean are having the same expe- 
rience. They don’t tell us about their failures, but I think they have 
had afew. Thank you. 

Mr. Cannon. Mr. Boland. 

Mr. Boianp. General, one of the statements you made here indi- 

cated that it takes a few years to develop a system and a rw vears to 
deve lop a warhead. Woulk 1 it not be well to wait until the system is 
developed before we develop the warhead ? 

General Lover. Well, at some time during development of the sys- 
tem the decision needs to be made as to what the exact characteristics 
of this warhead must be. This normally comes at a period during the 
development of a system. Here I am speaking primarily of the mis- 
sile syste ms bee: ause for bombe rs, one does not norm: ally hi ive To he so 
rigid in your characteristics because they do norm: ally accommodate 
themselves to different sizes and weights of bombs. But at a partic- 
ular — during the development of the system one has to then decide 
upon the characteristics of the bomb and warhead and then start its 
development so that the two come out operational at the same time. 


BOM ARC 


Mr. Botanp. The next question is a little outside the sphere of this 
particular committee, but within the full committee, of course, and it 
has reference to the BOMARC. What is the status of it? This isa 
particular system or weapon that is giving the Congress a considerable 
amount of interest and giving the Nation a considerable amount of 
interest, also. What ought we to do with it? 

Let me also ask you whether or not political considerations, I don’t 
mean party considerations, I mean influences which come because 
Communists may suffer from a loss, from the development of a par- 
ticular weapon—does this have any influence in the whole decision 
with reference to BOMARC and can we do away with BOMARC 
without injuring our national defense posture ? 

General Lorrr. This again is outside my area of competence. I, 
like you, would like to know what a final decision on BOMARC may 
be. But what we lose or what we gain by doing it and what the local 
affairs involved in this may be are beyond my area of competence. 


PLUTO 


Mr. Botanp. Now, with reference to one that is within this com- 
mittee’s sphere, and that has to do with Project PLUTO, which as 
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you know is a ramjet nuclear propelled missile. There has been con- 
siderable, or there is considerable, split of opinion concerning it. 
There were some physicists who did not look upon it with any partic- 
ular degree of enthusiasm. 

General Lurpecke. I think that is about correct, si 

Mr. Cannon. Proceed. 

General Lover. I can only have a personal opinion and that is that 
the system looks attractive from the standpoint of the many things 
it could do if it can be m: ide to work. I believe, however, that your 
committee is to hear some views from our Director of Research and 
Engineering this morning, and I would prefer to pass on this question. 

Mr. Botanp. Do you know whether or not there has been any deci- 
sion by the Joint Chiefs of Staff, and whether or not there isa military 
requirement for this particular weapon 4 

General Loprr. No, there has not been such a decision so far as I 
know that there is a military requirement for this system. It is being 
examined from the st: indpoint of its technical feasibility only. 

Mr. Cannon. Dr. York is here, the Director of Military Research 
and Development May I ask your indulgence, gentlemen. 

Dr. York, will you come to the table ? 

Mr. JENSEN. I want to say this, Mr. Chairman, to the general, I 
appreciate very much his coming before the committee and he has 
proved to me and I am sure to every member of the committee that he 
is very capable of performing the duties which have been assigned to 
him. It is good to know men like you come back into the service of 
his country and perform such valuable services. 

I want to say that I appreciate your appearing before the committee. 

Mr. Cannon. General Loper will remain with us. 

Mr. Jensen. I know, but I wanted to say that—— 

Mr. Cannon. Dr. York, will you favor us by giving us some of your 
background ? 


STATEMENT OF Dmectror oF Mitirary RESEARCH AND DEVELOPMENT, 
DEPARTMENT OF DEFENSE 


Dr. York. I am at the present time Director of Defense Research 
and Engineering. Prior to that I was chief scientist for the Advance 
Research Projects Agency. Prior to doing that, I was director of the 
Livermore Laboratory in California, now the Lawrence Laboratory. 


Mr. Cannon. Mr. Boland. 
Nvuc.LeEAR-PROPELLED AIRCRAFT 


Mr. Botanp. I am sure you will probably develop this a lot better. 

I unfortunately have to leave this afternoon. One of the reasons why 
General Loper is before the committee, and yourself, Dr. York, and I 
think all of us join in what the gentleman from Iowa has said in 
reference to our gratitude for your appearance here is to discuss the 
ANP. We are happy in the fact that you are in the Government 
service and doing the magnificent job both of you are doing, but we 
do have some concern over the airplane propulsion reactor program 
of the AEC. I think this is a concern that is shared by a lot of people, 
both in the program and outside the program. As has been pointed 
out here in testimony by the AEC and developed by members of this 
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committee, we have spent over a billion dollars on the program. We 
are going to spend another billion more and it may be another $3 
billion. No one knows how much we will spend on this program be- 
cause no one knows of the problems you will encounter in the re- 
search and development effort. 

I think the first question we ought to start out with is with refer- 
ence to the PLUTO program. Have the Joint Chiefs of Statf indi- 
cated any military requirement for this program or for an A plane? 

Dr. Yor«. The Chiefs concluded that there is a considerable mili- 
tary potential in nuclear powered aircraft which make the achieve- 
ment of this capability in the national interest, that they could not 
at that time make a precise statement as to the precise military applica- 
tion for such an airplane or to define at that time a spec ific weapon 
system that would use a nuclear airplane. They went on to say that 
they believed it was militarily desirable, however, to undertake a 
flight test program as soon as a flight test program should be con- 
sidered technically feasible and that it should be capable of testing 
any of the various kinds of engines and so on that we have under 
development. 

In other words, what they are saying is that nuclear powered air- 
cr = are—the possisibility of nuclear powered flight would represent 
a breakthrough in one of the several factors that people are always, 
one of the several directions that people are always trying to improve 
airplanes in. That is, we are always trying to get airplanes that fly 
higher, faster, with greater payloads, for greater distances * greater 
duration. Nuclear propulsion bears on the latter two. If it works 
out it gives us a potential for longer duration and longer dists ance 
flight. The Chiefs regard that as being a very important thing to 
achieve. It does not he ‘Ip with regard to the other parameters, 

Mr. Botanp. Do you share this opinion, too 4 

Dr. York. Yes. 

Mr. Botanp. It is difficult for me and I am sure it is difficult for 
other members of this committee here to recognize any particular 
military advantage in this kind of plane. It does not seem to have 
any military advantage. 

Dr. York. Well, nuclear-powered flight has the advantage that. it 
can fly further and can fly for a longer time. 

Mr. Boranp. We wonder whether or not this is worth the effort. 
You are probably familiar with Admiral Rickover’s testimony about 
that. 

Dr. York. IT have talked to him about. it. 

Mr. Botanp. He did say, and I think all of us agree, and the record 
shows that this is a long time in being and probably will be a long 
time more before it is actually put in flight. He said it would be 
extremely costly and the question that must be resolved and must be 
resolved ‘by this committee and the Congress is whether or not. the 
huge expenditure of money is worth it. The chairman the other day 
indicated that in the initial appropriation for the Atomic Energy 
Commission for the Manhattan Project it was $2 billion. We are 
now with just one phase, one particular program in the AEC; it is 
costing that much now, and a lot more probably. What is your 
opinion on what the cost might be? 
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COST OF ACHIEVING NUCLEAR FLIGHT 


Dr. York. In order to achieve nuclear flight of the sort we are now 
aiming for, it is the better part of a billion dollars, It might be 
somewhat less, but it is the better part of a billion dollars. To 
achieve a useful weapon system that involves a number of — 
and all that goes with it, it would be several billion dollars, or many 
billions. That is true, though, of any major system. They are all 
costing many billions, whether it is ATLAS, POLARIS, B-52. 

Mr. Taner. Will the gentleman yield ? 

Mr. Botanp. Yes. 

Mr. Taper. At this particular point how can any of you tell what 
the carrying on of that sort of thing will be? After you get the first 
one, you are just as apt as not to run into different methods of 
handling the thing, and you really can’t tell much about what the 
ultimate cost might be. 

Dr. York. No, but you can tell that it won’t be less than several 
billion dollars. 

Mr. Taner. I have seen some things where it worked out to cost less 
than the folks figured. 


TECHNICAL PROBLEMS 


Mr. Botanp. There are certain fundamentals from which you can- 
not get away, are there not, with reference to the development of this 
kind of aircraft, particularly shielding? Now, we have to depend on 
the knowledge and ability of ee ists and scientists and you are one 


of the most distinguished in the Nation and so recognized, now, have 
we advanced one iota, would you say, with reference to the problem 
of shielding? We are conducting a lot of tests out there. I have seen 
the site and I have seen the installation. Have we actually advanced 
very much with reference to cutting down the size of the shield and 
the effectiveness of a particular shield ¢ 

Dr. York. There has been advance in the field; yes. 

We have under development the two types of systems, the direct air 
eycle and the indirect air cycle. The indirect cycle is the one that has 
the smaller reactor and therefore the smaller and lighter shield. That 
is therefore the reason that many of us think that is the system with 
the most long range potential. On the other hand it is in some ways 
the least advanced and the most difficult from the point of view of the 
plumbing job that has to be done. 

Mr. Botanp. Do you see the possibility of the deve lopment of 
A plane that will be as fast moving a plane and a relatively small one 
compared to the concept that we have been shown, or the partic ‘ular 
diagrams or pictures or even with reference to the size of what Russia 
said they sigh 

Dr. York. I don’t think you can go very far in those two direc- 
tions simultaneously, but there certainly is a potential of going faster 
and there is also a potential of going lighter, but not both at the same 
time. One can get lighter aircraft—now that is lighter than the 
model 54 aircraft—that is still not a small airplane. You can get 
lighter aircraft by going to turbofan and turbojet operation, but then 
you would be stuck subsonic. With some of the systems that we 
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think may follow on from the present plan, we do see the potential 
of supersonic flight. 


Lov 
Mr. Botanp. Now, with the program that is envisaged and also in 


being, the missile program plus the satellite program, what really is 
the advantage or the requirement for a long-distance- fly’ ing airplane? 
What good would it do, with the tremendous development that we 
have in missiles and in satellites? Why do we need it? 

Dr. York. I don’t think satellites have an awful lot to do with it. 
There is a competition between missiles and aircraft. ‘This competi- 
tion for bombardment purposes. Of course, that is not the only thing 
that aircraft are used for. Aircraft are used today, and I am sure 
will continue to be used 10 or 20 years from now, for all sorts of trans- 
portation purposes, and for surveillance, reconnaissance, and so on. 

Now, in the bombardment area, the question of competition be- 
tween missiles and aircraft is one which is primarily, which has to 
be primarily studied by the military people, rather than by the de- 
velopment people. In their judgment, there are reasons and there 
will continue to be reasons for wanting aircraft in the bombardment 
role. As I say, that is primarily the responsibility of the military 
people, of the Chiefs, to come to conclusions like that. I know that 
they have in mind such things as the fact that aircraft are recallable 
whereas missiles are not; the fact that they are recallable means that 
you can change your mind and that, carrying on one step further, 
means that you can afford to launch aircraft on lesser warning than 
you can afford to launch missiles. You cannot afford to launch mis- 
siles until you are absolutely sure. Aircraft can be launched, started 
on their way with considerably less warning, because they can always 
be called back. Aircraft have the capability of hunting out targets. 
To the extent that that is possible or to the extent that that would be 
needed in a future war, I really cannot say, but at least aircraft with 
men on board can do a certain amount of what can be called armed 
reconnaissance. They can be looking for targets rather than simply 
preset and fired. 

Then can carry larger payloads. They will probably always be 
able to carry larger payloads, at least for vehicles of comparable cost. 
This came out in much of General Loper’s testimony I heard earlier. 
In practice and in principle they can probably be built so that they 
have a higher degree of accuracy. That makes it sound as though 
we ought to have aircraft instead of missiles. 

The other side of the story of course is that the missile is quicker 
and the missile has probably a much higher certainty of penetration. 


INVULNERABILITY OF ANP 


Mr. Botanp. Do you see the probability of its being rendered i 
vulnerable to attack? The A plane? 

Dr. York. Invulnerable to aie intercepted ? 

Mr. Botanp. Attacked or destroyed in the air. 

Dr. York. But invulnerable to defense ? 

Mr. Botanp. Yes. 

Dr. York. No, it is vulnerable. Any aircraft is vulnerable. It 
is a question of degree rather than absolutes. It has some advantages 
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over other aircraft with regard to invulnerability and some disad- 
vantages. Because of the nature of the powerplant the infinite range 
compared with chemical fuels, it can fly for greater distances at low 
titude. In principle it can fly greater distances at low altitude. 
Low altitude flying is a means of dee reasing vulnerability. But you 
‘ould not say it would become invulnerable. 

Mr. Boranp. The Russians had a release on it a year or year and 
a half ago, and they had a picture in the paper of the huge plane they 
had flown. 

Dr. York. I don’t believe the Soviets released information that 
said this is our atomic airplane. There were pictures of a hypo- 
thetical aircraft in some of the 

Mr. Botanp. It came out of the magazine and the newspapers re- 
produced it. 

Dr. York. Yes, but I believe it was an American magazine. 

Mr. Botanp. That is true, it was. Do you think we ought to con- 
tinue this program at the particular cost that is involved and the 
problems that are current in it 4 

Dr. Yor. I think this level is about right in order to have a de- 
velopment program which is consistent with the guidance of the 
Joint. Chiefs of Staff with regard to the desirability of this kind of 
urplane. 

Mr. Botanp. Thank you very much, Doctor. 

That is all, Mr. Chairman. 

Mr. Cannon. Thank you, Mr. York. Will vou be seated, please / 

General Loper, Mr. Jensen. Mr. Taber. 


ADEQUACY OF NUCLEAR WEAPONS INVENTORY 


Mr. Taper. General, has the armed services been supplied with as 
> as the warheads as the different types of atomic items as they 

eally need at this point ‘ 

General Lorrr. Mr. Taber, I can only say that we have not had to 
use them and therefore we don’t know exactly how many we really 
need, 

Mr. Taper. Is there anything on foot at the present time / 

General Lorrer. Yes, this buildup in numbers which I have showed 
you is designed to just accomplish that, to provide a minimum of at 
least a single load for every aircraft on the line which has a com- 
petency. 

Mr. Taser. I think that is all I have. 

Mr. Cannon. Mr. Pillion. 


AEC WORK RELATED TO DEFENSE 


Mr. Pitiion. General, I note in the justifications here the total 
budget of the Atomic Energy Commission for this year is about 
$2,464 million, of which roughly we have $630 million for raw mate- 
rials, $567 million for special nuclear materials, and $504 million 
for weapons. I assume that all those items directly contribute to 
the defense effort ? 

While we are following that, I note a number of items for reactor 
development, physical research, biology and medicine, training and 
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education, civilian applications of Is otopes, com munity programs, pro 
eram direction and administration, security investigations, other costs, 
adjustments, and so forth, which may amount to about S800 million, 
How much oft th: it Is cliree thy re a}: ate va to the de fe nse e tfort 7 ( 

General Lover. I think this will have to be answered by the Com 
mission as to how these things are proportioned as bet ween applica 
tions to military requirements and to the civilian functions of the 
Commission. 

Mr. Pinnion. Is there anything in the isotope study that has a di- 
rect relationship to our defense program and the nuclear capability of 
this country ¢ 

General Loren. Well, there are certainly things in the study and 
work which are of military value because 

Mr. Prmutox. I am talking about direct military value as of today, 
tomorrow, or the next day. 

Dr. York. Probably not. 

Mr. Froverc. I would think not. 

Mr. Pinitoxn. Now, the examination into the makeup of matter, 
energy, the Einstein theory, the universe, whether it was created 5 bil- 
lion years ago or 10 billion years ago, is that of any value to you as a 
military expert in defending this country today or tomorrow or 5 
vears from now ? 

’ Dr. Yor. I would say not. However, it may lead 

Mr. Prnuion. That is right, but as of knowledge now, it is a sort of 
theoretical and civilian addition to our total sum of knowledge. But 
it was given yesterday as one of the basic reasons why we should con- 
tinue this nuclear plane development. Do you agree with that? 

Dr. York. I don’t offhand see any connection. 

Mr. Pintii0on. In other words, I am trying to create a line of de- 
mareation between how much of these funds are urgently needed for 
defense and how much is a matter of academic and theoretical study. 
I can’t find the line of demarcation. They overlap one over the other. 
As soon as you start talking about research, immediately it has some 
military application. I want to know where the mark is between a 
direct military application and just a lot of professors studying. 1 
don’t like to see hundreds of millions of dollars spent with the label 
of urgency when it is not an urgent situation. It is just a matter of 
adding to our know ledge that perh: ips someone may use. I don’t like 
to have the military put their label on it that they need it when 
there is no direct foreseeable need for this situation. The flow of 
money, our work, our energy, our engineering, we have to pace that 
so that we get a maximum defense, but not more money for some- 
thing that is not necessary or urgent. I just can’t seem to find that 
line of demarcation as to what is defense need and what is an academic 

‘theoretical study. That is not in a form of a question. 

General Lover. Of course, we recognize that a study of basic phys- 
ics was necessary to get where we are. We don’t know what it m: Ly 
mean in the future except it m: Ly mean a military advantage to us. 
Where one can draw a line between that which will and that which 
will not is beyond my comprehension. 





NEED FOR NUCLEAR POWERED AIRCRAFT 


Mr. Pintion. Well, let us look into that. Any military objective 
for a nuclear airplane would have a maximum distance of maybe 
10,000 or 12,000 miles; is that about right 4 

Dr. York. One way there is no place that is farther than 12,500 
miles, 

Mr. Pinnion. Why do you need a plane that will be up in the air 

150,000 miles ¢ 

Dr. York. For bombardment purposes you may not need one. 
There are concepts that would involve an airplane being up—it is not 
so much the miles but it is the time so that it can be on station 
for a long period of time. 

Mr, Pinuion. That is right. 

Dr. York. On the other hand, this is something which in the past 
has always been sought. In all of our airplane programs, we have 
always tried to get the range out and the endurance up. 

Mr. Pintion. A few years ago the military slowed up this program 
considerably, did they not / 

Dr. York. I think there was more money and then there was a 
period when there was less. 

Mr. Prtuion. What change of conditions has there been since that 
time that now require a speedup / 

Dr. York. Weare not speeding it up. 

Mr, Prnuron. That require the present level of expenditures / 

Dr. York. We are continuing the program that we set last summer. 
We oriented the program to about this level, which is approximately 
5150 million a year between the two agencies. Nothing has happened 
to change that in either direction, in my opinion. 


RUNWAY FOR ANP 


Mr. Prttion. Two years ago we had some hearings in which there 
was some colloquy between Mr. Budge and Mr. Floberg, I think. At 
that time, the gist of this was that the Defense Department had re 
quested funds 4 years prior to that time for this plane. They pur- 
chased an awful Jot of land for the runway for this same plane. This 
was hearings 2 years ago and request was made 4 years prior to that. 
So what sort of synchronization of our work and spending do we 
have in this program ¢ 

Dr. York. I can’t speak of 6 years ago. 

Mr. Prtuion. Looking at this record, Iam amazed. 

Dr. York. That is what the consensus last summer was when we 
reoriented the program to its present shape. 

Mr. Prini0on. It has been reoriented a number of times and we seem 
to be no further ahead. 

Dr. York. We are further ahead. However, our predictions are 
very nearly the same as they were then, but we are further ahead. 

Mr. Prtuion. And the goal is still a very shimmering, indefinite, 
and intangible one as far as the utility of this plane is concerned. 

Dr. Yorx. As faras the precise utility. 

Mr. Botanp. What were you saying with reference to runways? 

Mr. Pitui0on. I was saying in an exchange here between Mr. Budge 
and Mr. Floberg, Mr, Budge made reference to the fact that that De- 
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fense Department had requested funds for a runway for this plane 
and the purchase of land, I guess thousands of acres of land, for a 
runway, 4 years previous to this colloquy which took place 2 years 
ago. 

Mr. Botanp. Did they actually purchase the land ? 

General Lurpecxe. The Air Force requested authorization for the 
facility which would include the land. 

Mr. Botanp. There was no specific request with reference to Staple- 
ton Field out in Denver, Colo., was there / 

General Lvurepecke. So far as I know from the AEC side, there was 
not. But that would have to be checked specifically with the Air 
Force. 

Mr. Boranp. The only reason I asked the question is that a couple 
of years ago I was at the Air Force Ac ademy, there was some editorial 
in the Denver Post, I think it was, indicating that they were going 
to build this long runway for the purpose of taking care of the A 
plane. It was completely new to me. Was there any basis to it? 

Dr. York. It sounds like speculation to me. 

Mr, Prtuton. As I understand the situation the funds were appro- 
priated but they were not used essentially. Is that a correct state- 
ment ? 

General Srarsirp. That is my understanding. 


MILITARY REQUIREMENT FOR ANP 


Mr. Prizion. From the testimony here, and this has perturbed the 
committee at no end, since there is no definite milit: ary requirement 
for this. Would you not say, Dr. York, this is more in the field, this 
whole program for this atomic propelled plane is more in the field of 
civilian use rather than a needed urgent defense a 

Dr. York. No, I would say—ineidentally, I am sure it does con- 
tribute, the development of these high temperature reactors may be 
useful in all sorts of ways, but this program is probably best char- 
acterized as an exploratory development program designed to explore 
an entirely new means of flight which in turn has potential which the 
military regards as very important. 

Mr. Prxuion. Essentially there is no military requirement for it. 
It is a space flight. It is a civilian situation rather than an urgent 
known military requirement. 

Dr. Yorx. No, there is no specifie military requirement for a nuclear 
bomber with such and such characteristics at such and such time. 
There is and always has been a military requirement for _ for 
longer distances and for greater endurance. In other words, it is a 
qualitative requirement rather than a quantitative einntuied: but 
just as real. 

Mr. Prion. But very unspecitic. 

Dr. York. It is not specific. 


PRIORITY POSITION FOR ANP 


Mr. Botanp. May I just ask this question? In all of the programs 
in which you are engaged, and they are multitudinous, and again I 
say I think you are doing a good job, where does this program stand 
in priority, Doctor ? 
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Dr. York. Not at the top. 

Mr. Botanp. It is very far down 4 

Dr. York. [don’t know, except not at the very top. 

Mr. Botanp. You are really disenchanted with it a little bit 

Dr. Yorx. I think we all wish that it was much further along, and 

was doing better than it now is. 

Mr. Bontanp. You do then see the possibility of its doing better 
than it 1s 4 

Dr. York. Yes. 


Mr. Bonanno. That is all. Thank vou. 


INTERRUPTION IN PRODUCTION OF NUCLEAR MATERIALS 


Mr. Rapnaur. Doctor, the military is supposed to contemplate all 
kinds of emergencies. You say you must have a plan in case a Han 
ford reactor burns down. ‘Tell us about these plans. 

Dr. Yors. LT think those plans are worked out in the Atomic Energy 
Commission, Mr. Rabaut. 

General Lurpeckr. You mean a plan for handling the emergency 
that would be created / 

Mr. Ranaur. How about General Loper / 

General Lorrer. I think this is a problem for the Commission if 
They have ali aceident orl rouble ina reactor. 

Mr. Rapaur. Would you have to do something about weapons? 

General Lover. If one of them were to be destroyed, their capacity 
for production of course would go down and we would have to adjust 
our requirements until it could be recovered. 

Mr. Rapaur. Is there any kind of plan ? It is an emergency that 
could happen. 

General Lover. I don’t know what we can do in the way of plan- 
nin o for it. You either vel the materials or you don’t. If a reactor 
s destroyed and you don't get the materials, you can’t 
through a plan except by rebuilding a reactor. 

Mr. Rapaur. So we wouk | be stymied, partially ¢ 

Mr. Cannon. Mr. Jensen. 

Mr. Jensen. I passed before. May Lask some questions / 

Mr. Cannon. Yes. 


vet them 


— 


VALUE OF ANP 


Mr. Jensen. [ am sure, Doctor and General, you have come to a 
conclusion long before now that the committee is quite skeptical as LO 
the value of this proposed nuc apn propelled aircraft. Now, I am 
beginning to be quite skeptical of it, to say the least. My question is, 
What would be the position of the Atomie Energy Commission and 
you, Dr. York, should the committee feel constrained after going 
through all these hearings, to eliminate the item for this proposed 
plane ? 

Dr. York. What would be my position / 

Mir. Jensen. Yes. 

Dr. York. That the committee had made a mistake. 

Mr. Jensen. You think it would be a bad mee: 

Dr. York. I think it would be a mistake. I don’t know what quali 
fiers to put in front. But our position is that it is right to go ahead. 
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Mr. Jensen. | assumed that. But we are groping, it seems, and 
that groping may come to naught after we have spent several billions 
of dollars that we do not have in fact to spend on something that is so 
uncertain as a nuclear-propelled airplane proposition. You under. 
stand that this committee is in a very precarious position. You 
would agree that if we go along with this thing we are appropriating 
a lot of money, almost in « -omplete darkness. 

So as representatives of the people we are up against it. Of course, 
I would not like to have it on my conscience to be a party to the 
stopping of the construction of such a plane and then find that the 
Russians had beaten us to the finish line in this respect. Of course, 
I liken this proposition to the atomic-powered submarine a few years 
ago before we appropriated the money for the first one. We took one 
man’s word for it and we appropriated money, and we were so right. 
I hope that the same saute will be accomplished here with “the 
A-powered plane but it is going to take a lot of research, a lot of study, 
a lot of experiments. I concede that. And it will take a lot of 
money. You are going to have to try, fail, try and fail again before 
the bugs are all taken out of it. That is going to cost a pile of money. 
Ifow many people are working on this proposition ? 

Dr. York. I don’t know the number. 

General Lurpeckr. About 6,000. 

Mr. Jensen. How many of them are nuclear scientists, construe 
tion engineers, airplane construction engineers? Do you have the 
best in the country ru on this thing? 

General Lurpecke. I don’t think the best in the country. I think 
we have competence in both contractors. The actual breakdown of 
qualifications I will have to get for you. 

Mr. Jensen. That is all, Mr. Chairman. 

Mr. Cannon. Dr. York, as has been said, the problem of the com- 
mittee is whether or not having already spent approximately a bil 
lion dollars on the atomic airplane, with the immediate prospect of 
spending another billion dollars to secure a plane with a maximun 
speed which is relatively a sitting duck, and which will remain aloft 
and be manned by repl: aced crews, each of which must be decontami:- 
nated before commg down: whether or not this money could be better 
spent in something of more immediate prospect. By the time this 
plane is developed everything we now have will be obsolete. The 
problem is then whether or not we should spend this additional] bil- 
lion dollars for this purpose at this time. As Mr. Jensen has said, 
these 6,000 men you are employing—men who cannot be recruited on 
demand, men of special training and special capacity—whether or 
not we should devote their time, attention, and knowledge and these 
technical facilities to something productive of more immediate 
results. 

Dr. York. That of course is also a question that the Air Force, the 
Atomic Energy Commission, and the Department of Defense have 
faced and have concluded that we should do to the program we sub: 
mitted to the Congress. 

Mr. Cannow. You know Karl Marx promised as part of his pro- 
gram, Which we seem to be following pretty accurately, that we would 
spend ourselves into economic chaos, a situation just as deadly as 
Russian A-bomb, and unless we husband our resources more effectively 
than we have in the past that situation may very well come about. In 
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other words, this committee is right now at the crux where we must 
make some hardheaded decisions. What is your recommendation 

Dr. York. My recommendation is that we go ahead with this pro- 
gram, Mr. Cannon. 

Mr. Cannon. Mr. Rabaut. 

Mr. Rasaur. No questions. 

Mr. Cannon. Mr. Jensen. 

Mr. JENSEN. No questions. 

Mr. Cannon. Mr. Taber. 

Mr. Taser. No questions. 

Mr. Cannon. Mr. Pillion. 

Mr. Piniion. No questions. 

Mr. Cannon. We have four questions here which I will turn over 
to the reporter to be delivered to you with your transcript. We shall 
be glad if when your transcript comes to you you will feel free to 
extend it, include any elaboration that occurs to you, and also give us 
an answer on these four questions. 

General Lorre. Yes, sir. 

(‘The answers were furnished to the committee. ) 

Mr. Cannon. General Loper and Dr. York, we deeply appreciate 
your attendance here this morning and the information, counsel, and 
advice vou have given us. We feel that the country is a little bit safer 
with men of your caliber and training available than it would be 
otherwise. Thank you. 

The committee stands adjourned. 


SPECIAL SUBCOMMITTEE ON NUCLEAR PROPELLED AIRCRAFT 
GEORGE H. MAHON, Chairman 
HARRY R. SHEPPARD, California BPN F. JENSEN, Iowa 
LOUIS C, RABAUT, Michigan JOHN R. PILLION, New York 


WereDNEsDAY, May 11, 1960. 


NUCLEAR PROPELLED AIRCRAFT PROGRAM 
WITNESSES 


HON. THOMAS S. GATES, SECRETARY OF DEFENSE 
DR. HERBERT F. YORK, DIRECTOR OF DEFENSE RESEARCH AND 
ENGINEERING 


Mr. Manon. As you know, Mr. Secretary, there is about $75 million 
in the President’s budget under the Air Force appropriation for re- 
search and development on the proposed nuclear powered aircraft and 
there is something around $73 million under the atomic energy pro- 
gram. 

The $75 million request has been handled by the Subcommittee on 
Defense Appropriations and the full amount approved by the com- 
mittee and the House. 

[ should point out that what we should do about the request which 
comes through the AEC, is to be determined by a subcommittee han 
dled by Mr. Cannon. 

Of course the findings of that subcommittee will be presented to the 
full Committee on Appropriations for consideration. 

In the presentation before the full committee of the defense appro 
priation bill an amendment was made to strike out the $75 million for 
the atomic airplane, which was carried in the defense bill. 
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This motion was tabled. There are very strong views on both sides 
of the issue. Generally speaking, there is considerable skepticism as 
to the feasibility of and the military necessity for the nuclear powered 
aircraft. We all realize that this is to some extent an emotional issue, 
that the prestige of the United States is involved and that people were 
jumping up and down a few months ago saying, “Get an atomic air- 
plane flying. Let’s don’t lose the prestige race,” and people have 
complained on both sides, “You are not going fast enough,” and “You 
are going too fast,” or “You are trying to achieve the unattainable,” 
or “Even if you attain your objectives they won’t be worth attaining 
because there will be no great value that will be derived.” 

A wide variety of allegations have been made on various sides of 
this issue. 

A special subcommittee was appointed by Mr. Cannon a short time 
ago to look into this matter and determine what ere properly be 
the attitude of the Appropriations Committee on this subject. Of 
course, the committee will have to do considerable work and stud) 
before it can make a mature decision as a subcommittee. 

A motion was made in the full Committee on Appropriations, and 
in connection with that motion it was stated, and the motion con 
tained something of this kind: 

The committee is not satisfied that the present project is of military value, or 
that progress made is as substantial as it should be. 

The committee therefore urges a thorough review of the project, both as to 
its value, if completed, and the rate of progress, if the project is redetermined 
to be essential to the overall well-being of the Nation. 

About 4:15 yesterday afternoon I called you and asked you to 
appear before this subcommittee this morning. You were kind 
enough to agree to come but you pointed out that you were leaving 
for Europe in connection with the summit conference on Thursday 
and that your commitments were such that you would have difficulty 
preparing to make a suitable presentation to this subcommittee. 
That was certainly understandable. 

You are here this morning and we appreciate it. We understand 
your difficulties in presenting to us your opinion on a highly tech- 
nical subject on such short notice. We have been told that the pro- 
gram for the nuclear powered plane was redirected a few sais ago. 
We understand that an effort is being made to develop a sasible 
powerplant for the plane and that two special approaches are being 
considered. One is the so-called direct cycle engine and the other 1s 
the indirect cycle. 

The indirect cycle seems to have more favor, according to the testi- 
mony which has been presented to various committees. 


POSITION OF DEPARTMENT OF DEFENSE 


[ think what we want is your judgment as to what to do. Do you 
favor the program as presented in the budget estimate? That is one 
of the questions I want you to answer “Yes” or “No” to if you can, 
und then elaborate on all you want to. More or less, you are on the 
spot, I assume, because you are supposed to favor the budget esti- 
mates, but if something has happened since the budget t estimate was 
presented that causes you to weaken in this position, I hope you will 
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be utterly frank with us. Do you favor a modification of the pro- 
eram at this time and if so, what modification do you favor? 

In other words, would you be willing to say that you would suggest 
we cut off funds for use of these approaches to this problem / 

In your opimion, if the House should eliminate funds for the least 
promising approach to the development of the powerplant, would 
the Department of Defense accept this as a wise decision or would 
the Department seek restoration of the funds in the other body ? 

Let us assume that Congress appropriates a full budget estimate 
for the nuclear powered aircraft. Would you be able to give the 
committee definite assurance at this time that within a maximum of 
about 4 months from this date you could modify the program by 
eliminating either the Pratt & Whitney or the General E a op- 
eration, which is requiring the services as I understand it, of some- 
thing in excess of 7,000 employees. 

That is the bae keround. I talked a long time. You do not need 
to talk this long if you will tell us what you think. 

Secretary Gares. Mr. Chairman, you have outlined the important 
pieces of the difficulty. Last summer this program was reoriented 
into a research effort. There was great pressure at that time on the 
part of a great many people to fly an airplane and the Department 
of Defense resisted this pressure, feeling that the important thing 
to do was to put this back in a research effort on learning about the 
components that were required, many of them new and untried, for 
a proper reactor so we reoriented the program back and testified in 
open hearings before the Joint Committee on Atomic Energy to this 
effect and this is the program we are undergoing now. It has been 
t year since the last review. We are setting up another review now 
to analyze the question and under the Assistant Secretary of the 
Air Force Perkins for Research and Development. 

This review may choose between these two approaches or it may 
continue both of them. We are not ready quite yet to know what we 
will do. We have great possibilities of getting out of this important 
reactor development, which Dr. York can discuss better than I can. 
It involves high temperature and high power density where you get 
compact and efficient reactors. 

We have set the same goal for each approach, which did not exist 
last year, namely, an airplane that will fly up to 35,000 feet at mach. 
S$ and have a thousand hour life of the reactor, so each approach is 
going toward the same goal. 

There is an increased effort being put on the indirect cycle, which 
does look the more promising, and the elements of the direct cycle have 
been changed from metallic to ceramic, which is a new field. 

The effort now is about two-thirds on the direct cyele and one-third 
on the indirect cycle but that is considerably a step up on the indirect 
cycle because there was very little effort being put on that before. 

There has been a great difference of opinion about this program. 

As far as T can ascertain now there does not seem to be much of 
a difference of opinion about it and most people that have looked at 
it agree that the present course and the present program is about the 
Way we mes be proce eedling. 

Now it is important to note that the Joint Chiefs of Staff position 
last Pall. on this was there was no specific military requirement. This 
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is What caused us to put it into research rather than into a military 
requirement effort. 

The Joint Chiefs of Staff did say, however, that it was of great 
importance to continue this work and they went on to recommend 
that we should fly an airplane as soon as possible to ascertain the dif- 
ficulties that came from flying. 

I would say from what I have been advised that we should leave 
funds in the budget for this program. 

Mr. Manon. Well, this is a difficult question. You are not going 
to spend all the funds provided for fiscal 1960 that have been appro- 
priated. In other words, they do not feel the program needs more 
than about $53 million, effective program for 1960. 

Dr. York. Air Force only. 

Secretary Gares. Air Force. This isthe Air Force part of it. You 
appropriated $75 million so there is $15 million or so that is proposed 
to be reprogramed into other R. & D. programs. 

We are dealing with a new field, completely unknown, with new 
components, new material. Apparently the scientific fraternity be- 
lieves that both approaches are worth pursuing for reactor develop- 
ment purposes. 

There is no possibility that I have ever been advised of that we 
could fly an airplane earlier than 1965 and there is consider: ‘b le doubt 
that we might fly onethen. It might be later than 1965. 

We are really in, in my lay words, we are really in basic research. 
That is what we are dealing with, really basic research in a whole new 
atmosphere. 

Mr. Manion. Yes. 

Secretary Gares. Dr. York tells me when these people now again 
make their annual review, which would comfortably take about 3 
months from now, they will come up with another reap pr aisal of the 
situation and possibly will make the choice between these two ap- 
proac hes but both are basic research and both are on a new directioi 
than they were a year ago when we really reoriented the whole pro- 
gram into research as opposed to this great effort to get an airplane 
up into the air that was really a worthless airplane from a military 
point of view. It had very short reactor life, it had no military char- 
acteristics. What you buy out of this airplane, if it ever becomes 
successful, is primarily range and endurance. 

Everything else and every other airplane can be done better but all 
you get, out of this is range and endurance. You do not get. high 
performance so I feel that we should have this research continued and 
we should be willing to face up to the question of whether we spend 
all the money that is ee and we should face up to the 
question of method « f approach between these two possibilities as 
soon as we possibly can. 

It really has only been 1 year since this new approach was taker 
and since it is so basic in all these new areas, this is not terribly long 
and everyone considers this the most valuable way to proceed and the 
sensible way to proceed. 

We are now testifying to you almost in, you might say, the middle 
of the stream. 

There is considerable doubt that there will be a useful military air- 
craft come out of this, at least there is in my mind, but what could 
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come out of a compact, efficient, new kind of atomic reactor and what 
military use that might have has all kinds of possibilities. 


REVIEW OF PROGRAM 


I haven't been very specific, Mr, Chairman, but that is the back 
vround. I think my recommendation would be that we continue to 
support the program, that you might put some apqenee in the au 
thorization appropriation that would say that we had to have an 
audit of this and report to you by such and such a date. 

Mr. Marion. What date would you suggest would be fair? 

Secretary Gates. Well, let’s say September 1 would be plenty of 
time, would it not? 

Dr. Yor. Yes. 

Secretary Gates. That would be comfortable. 

Mr. Manon. Would you have your reexamination over by that 
time 4 

Secretary Gares. Yes, sir. And you might put a caveat in the ap- 
propriation that said we had to report to you. I cannot tell you, Mr. 
Chairman, whether we need all of this exact amount of money. 


REPROGRAMING OF POSSIBLE EXCESS FUNDS 


Mr. Manon. Suppose we appropriated all of the money requested 
and you changed your views as a result of this reexamination. What 
would you do with any surplus funds? Should we make them avail- 
able for no other purpose or how would you suggest we do it in your 
best interests as Secretary of Defense ? 

Secretary Gares. We have plenty of high priority research proj 
ects that we could reprogram the difference into which would be useful. 

Mr. Manion. You mean it would involve atomic energy matters or 
just R. & D.? 

Secretary Gates. It would not involve atomic energy. 

Mr. Manion. Do you mean to say that you would use the funds for 
other purposes, then, if you did not use it on the plane? Would you 
have need for such funds? 

Dr. York. As the Secretary said, there are plenty of other good 
ideas around that either can be supported—there are things going on 
that can be supported more strongly and there are things which at the 
present time are not supported at all that could well be supported. 

Mr. Manon. Shouldn’t we say if funds are not used for this pur- 
pose they shall be withheld ? 

Secretary Garrs. Yes. That would be all right. 

Mr. Manon. And not expended for other purposes ? 

Secretary Gates. That is right. I do not really honestly know 
whether, let’s say, a — in the sacs of $25 million would be 
disastrous to us or not. I do not think it would be; but I don’t know. 


EFFECT OF POSSIBLE $25 MILLION REDUCTION 


Mr. Marion. Would a $25 million reduction in the funds requested 
through the Atomic Energy Commission in your opinion hamper the 
program in any substantis lors significant way ? 

Secretary Gates. I would r: ither ask Dr. York. 
















Dr. York. A reduction on the atomic energy side would probably 
hamper things more than the same reduction on the defense side, but 
that is a quick judgment. 

Mr. Manion. It is just a question of the committee wanting to know 
what to do. You have faced up very frankly to this problen, i it 
seems tome. We just do not want to continue to pour money into this 
thing if there is no hope of return. We have spent, I believe, in the 
area of a billion dollars and we do not want to go on and on and on. 

Secretary Gates. That is correct. 

Mr. Mation. We feel this program should be very carefully moni 
tored and policed and that if it does appear to be futile that somebody 
ought to take the bit in his teeth and do whatever is necessary to be 
done. 

That is one of the main objectives we have, that we not just go along 
indefinitely, throwing money, money, and more money into this thing 
and come out at the end with nothing to show for our tremendous in- 

vestment in the program. 

Secretary Gares. Well, I would say, Mr. Chairman, from what ] 
know, that we are a long ways from a military aircraft and we may 
not be a long ways from a very significant result from research toward 
reactor deve ‘lopme nt. 

Mr. Manion. That might be helpful. 

Secretary GAATES. What military use tliat could he pul to is probably 
unlimited. Youcannot tell. 









REDIRECTION OF PROGRAM LAST YEAR 





Mr. Manon. Let me ask you a few questions which I wish you 
would respond to to some extent: When you reviewed this program, 
last. summer, in what respects did you alter its direction? That is 
a question that Dr, York could best answer, I assume. 

Secretary Gates. It was going toward—or the effort was going 
toward a lot of work on designing airplanes and facilities and toward 
early flight and not enough work in our judgment, although this was 
controversial, was going toward the development of these unknown 
components and so we reoriented away from early flight into “Let's 
make an engine first and fly later. 

Mr. Manon. By these changes did you In fact delay the time when 
we will fly a nuclear powered plane / 

Secretary Gares. Yes. We delayed the time that we could fly a 
nuclear powered plane but the plane we could fly would be relatively 
unimpressive. 

Mr. Manon. Assuming a race with the Soviet Union, did you 
actually decide it is not a sufficiently important matter to be first in 
air with a nuclear powered aircraft to call fora crash, fly-at-any-cost 
type nuclear powered aircraft / 

Secretary Gares. Personally, I tried to stay out of this field of 
psychological thinking. I cannot stay out of it as a citizen but I tried 
to look at it from a military point of ~_ There is this factor, and 
it has influenced a great many people, but to me if you flew an air 


plane that was a facade and had practically no life or no military re- 


aaah to it, it was not a very good airplane to be first with. 
Mr. Prnnion. You are kiddin 








o yourself rather than the Russians. 
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Secretary Gares. You are kidding everybody. It seemed to me it 
was not much value in just flying a nuclear engine around that had no 
endurance and had no military significance. 

Mr. Matron. | would like to explore with Dr. York the question 
of what you may probably know 3 or 4 months from now that you do 
not know now in regard to this problem that will be helpful to you in 
making important. decisions. 

Mr. Taber, I will vield to you. 

Mr. Taner. I] have no questions of the Secretary at this point. 
think he has told us frankly what he believes. 

Mir. Manon. Mar. Sheppard ¢ 


LEVEL OF FUNDING OF PROGRAM 


Mr. Sueprarp. | would like to ask a question because of the element 
of what I call undetermined expenditure requests, 

In other words, Mr. Secretary, it is my interpretation that you said 
the re was 315 million already in the status of availability that would 
not be used, 

Secretary Gares. In 1960. 

Mv. Sueprarp. That is correct. 

Now, these two composite committee requirements total Approxl- 
mately S148 million, plus S15 million, making 3163 million in total. 
With the new requests that are pending, to which Mr. Mahon has ad 
cre — himself, and plus the 15, that eee us S163 — ion. Under 
the cumstances that prevail here, is it not rather a large amount to 
i have up here when we are not going eos use it / a other words, 
we are living Ina restricted budgetary concept in all of our military 
functions. You have had eancellation after cancellation and rede- 
terminations in all factors of our military requirements and due to 
your adjusting yourself to the restrictive budget requirements. Is 
this not an excessive amount of money to have in status quo, pro- 
portionally speaking / 

Secretary Gates. Yes. It isa lot of money to have in that position. 

Mr. SHEPPARD. Neither one ot these agencies is cons suming’ the ir eX- 
penditure today. I do not see how they could possibly use $165 
million. It looks to me like an excessive : appropriation. 

Secretary Gares. It is a lot of money. It rates around the middle 
of our priorities. It is an important research program. We have 
other priorities toward more definitive weapons systems that would 
require more push and more funds. This is in the land of the un 
known and it is important from that aspect. 


REPROGRAMING OF FISCAL YEAR 1960 FUNDS 


Mr. Sueprarp. Where would the $15 million be? 

Secretary Gares. I think, Mr. Sheppard, we should not add the $15 
million. My understanding is it is about $150 million divided be- 
tween Defense and AEC. 

Mr. Manion. That is right. 

Secretary Gares. Of the Defense fund of 1960, there is approx- 
Mnately $15 million that will not be used in 1960. 


55226-—60 25 
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Mr. Suerrarp. But in either event the expenditure requested here, 
even though it is divided between Defense and Atomic Energy, is di- 
rected for the same basic purposes. 

Secretary Gates. That is correct. 

Mr. Suerrarp. If you come up here and make a request to develop 
this particular type of powerplant, and we are going to have a diver- 
sion here, I think the committee is entitled to know where the di- 
version goes because the justification on all your R. & D. work has 
been pretty elaborately expressed as to how it will be expended. 

Secretary Gares. I am sure the committee should be advised on 
how we reprogram this $15 million. 

Mr. Suerrarp. | grant you that, but prior knowledge of it would be 
very helpful in haaing the badges 

Secretary Gates. I donot know where that is going. 

Dr. York. I do not know where that $15 million is going either. 
However, the committee may already have been informed about. it. 
The committee is informed about reprograming. 

Mr. Manon. The main point here, gentlemen, is with respect to the 
public works bill. The Senate could reduce the Defense Department 
appropriation if it desired to do so in the light of this information, 
but we of course cannot do that. The bill has already passed the 
House. If the public works appropriation bill is cut by the $15 mil- 
lion because you are not using the fiscal year 1960 funds and you 
could reprogram them over into 1961, could you transfer the Defense 
Department money over to the atomic energy program? I do not 
believe that you could. 

Dr. York. It is not normally done. I think of it as being bad 
practice myself. 


















SPECIFIC MILITARY APPLICATION 




















Mr. Suerrarp. I have no further questions. Very frankly, your 
statement leaves me rather cool toward the situation, Mr. Secretary. 
First, primarily, you state as far as you know at the moment, and so 
far as the advice you have available to evaluate it, this has no literal 
military use. 

Secretary Gares. No specific use. 

Mr. Sueprarp. Under those circumstances the expenditure appar- 
ently at this time is a hypothetical one militarily speaking. 

It may have ramifications in other fields. It might be in private use 
for a transport plane or some other situation. I do not know. You 
must have something in your mind, either you or Dr. York, as to the 
ultimate use of it. This is what annoys me at the moment, there is 
such a dire need for actual military hardware. 

Secretary Gares. Yes. 

Mr. Sueprarp. That is under the existing budget. It has been cut 
and cut and cut. Here comes something that is an undefinable situ- 
ation at the moment. The actual development of the engine can be 
done on the ground and until it becomes a factor applicable to atmos- 
phere; could it not? 

Secretary Gates. We are doing it that way. 

Mr. Suepraro. Consequently, here is the potential and the ques- 
tion is, when we get it, what will we do with it / 
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Secretary Gates. This is the question. We are dealing in a new 
frontier and while we do need military hardware, and we should con- 
centrate on military requirements, we also should have some imagina- 
tion and go for something that we do not know specifically what it is 
going to do to some extent in our research program. This is prudent 
also. We believe that for the moment we should not cancel this 
program. 

Mr. Suerparp. I am not advocating cancellation, but it does occur 
to me, Mr. Secretary, that under the very specific requirements that 
we all realize, operational requirements, ‘this is something we could 
take a little more time with and still come out as an end result insofar 
as the money aspect is concerned. I am looking at the dollar aspect 
in our requirements as you people have expressed the requirements. 
[t seems to me this is a tremendous amount of money to be held in 
what I called suspension. I am not addressing myself to cancellation 
as such. 

Secretary Gares. I think you can correctly make that point. Of 
course, again, speaking as a uninformed layman, the problems of fly- 
ing a nuclear-powered airplane when we get it up in the air have yet 
to be analyzed. I mean we have got protection of the crew, safety of 
the handling of the aircraft, facilities that it flies from and to and 
this whole field is very much of a new frontier. We have now got, it 
back on the basis that we are going to try and make a proper engine 
und we are not going to fly until we get one. 

Mr. Suerrarp. That is all, Mr. Chairman. 

Mr. Manion. Mr. Rabaut? 


SCIENTIFIC PERSONNEL ON ANP PROJECT 


Mr. Rasaur. Thank you, Mr. Chairman. 

This research on the reactor development should be by the AEC, 
should it not, rather than by the Defense Department ? 

Secretary Garrs. Well, we are sharing this. 

Mr. Rapaur. Are we not doing this in two places, in a way ? 

Secretary Gates. We are working as one and sharing the cost and 
sharing the talent. 

Mr. Rapautr. Then this occurs to me. When we think of it as 
not being too necessary for defense at. the present time, it seems that 
we are spending a lot of manpower at this when maybe we could use 
it in other places. There must be some very scientific people working 
on this. Somebody said there are 7,015 people working on this 
project. 

Secretary Gates. I do not know about that figure. 

Mr. Ranaut. That is the testimony before our committee. 

Dr. Yorr. They are by no means all scientists. 

Mr. Rapavr. I do not see why this whole project should not be with 
AEC, the work on the reactor. 


Secretary Gares. In the case of deve ‘loping military reactors, we 
have for years worked jointly with the AEC. 

Mr. Rasaur. We have so much money in it, too. 

Secretary Garters. This is a good method of working jointly and 
sharing talent and trying to devise military requirements. I said to 
the chairman, we have put goals on this airplane now for both type 
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of approaches. We are trying to attain an engine which will fly at 
those altitudes and speeds. 


Mr. Manion. Mr. Jensen ? 
DOUBT OF VALUE OF PROGRAM 


Mr. Jensen. Of course, this whole thing is quite difficult for any 
layman to understand. I cannot gel myself into the position of 
thinking that this plane is of any great v: alue or ever will be, either 
militarily or for other purposes. It is a big, lumbering thing. It 
will fly only about 35,000 feet high and somewhere between 400 and 
600 miles an hour. As has been mentioned before, it will be a sitting 
duck in any controversy with an enemy. 

It is the most difficult thing in the world for me to see where we are 
justified in appropriating any more money for this because of the 
reasons I have just stated. 

I know, of course, that we do not spare the horses nor spare the 
dollars when war effort is being made, but the time has come when we 
just cannot throw these billions and millions away because, after all, 
a solvent government. is the best defense. I hope the time never comes 
when you might come up here, Mr. Secretary, and find out that we 
jus st cannot ap propriate very muc h money for our defense program, 
and that time could come if we keep on spending like we have been. 

There are so many other things now to spend money for, for the 
defense program, that are much more urgent than this type plane. 
No one knows yet today, and I do not know that they ever will know, 
whether this thing will be a success or not. 

[ have thought that because of the fact we have nuclear- powered 
submarines, that this plane might be worth the money, but I am be- 
ginning to doubt that it ever will be worth the money. Iam not a 
military expert in the slightest sense, but from a business standpoint 
and a practical standpoint, I just cannot see this thing 

I wish I could feel justified i in helping to appropri ite these millions 
and billions for such an experiment. 

Let me ask you this question: rs there a number of your people 
assigned to this research program, or just how is it oper: ated? How 
do you administer this research, the oft iw program ¢ 

We have a full breakdown on it here. 

Mr. Marion. Wecan get it from Dr. York. 

Secretary Gares. I would like to say we do an enormous amount 
of soul searching ourselves to pick the things we should put our chips 
on and have to establish difficult priorities in all areas, weapons sys- 
tems and research, at the Pentagon, so we are continuously aware 
of the fact that we should not put the money against something that 
is not. important. If you were going to buy this airplane today, 1 
would agree with you. But what we are buying in this financing is 
reactor development which may lead to all kinds of new frontiers. 
If you are buying a slow, lumbering airplane per se, I would agree 
with you. But we have changed that program to try and develop 
these components and these engines. 

I told the chairman, the only thing we get out of this in terms of an 
airplane is range and endurance. We do not get performance, we 
do not get invulnerability, we do not get a bomber. We get range and 
endurance. 
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Mr. JENSEN. What good is range and endurance’ Now, in this 
day and age of these fast planes and fast missiles and your radar 
system we are perfecting to a greater degree every day, I cannot even 
see where your long range and endurance is of great value or ever will 
be. 

Secretary Gates. There have been cases made that would be sup- 
ported by some people that continuous antisubmarine warfare sur- 
veillance, continuous, would be important. There have been cases 
made that continuous early warning or reconnaissance type of warn- 
ing, continuously—— 

Mr. Jensen. We have facilities now to get that. 

Mr. Manon. Do you have some questions, Mr. Pillion ? 


NEED FOR AIRFRAME DEVELOPMENT AT PRESENT TIME 


Mr. Piniion. Just one or two. 

As [ understand the problem, you are at the initial stage of trying 
to develop a reactor, and then from that point you deve lop a plane, 
and then develop a weapons system. You are at that very first stage 
of even dee iding between two methods of devel loping nu reactor for 
your powerplant. 

If the reactor is the important fact you are trying to develop, then 
why do we spend funds in this appropriation for airframes’ Why 
should that not come in the next program after you have decided 
pretty much upon the shape and the type of reactor and powerplant? 

Secretary Gates. L do not have the complete facts on this, but I 
understood we were spending funds in the past, but we are not now: 
we are spending some design money. Isthat not right / 

Dr. York. Yes. 

Mr. Pinnion. Design of a plane / 

Dr. Yorn. Yes. 

Secretary Gates. Yes, but not to fabricate any. 

Dr. York. There is very little money in that for that purpose at 
the present time. 

Mr. PILLION. Llow do you design a Pp lane unless you have a power- 
plant’ Itseems to me a waste of money unless it isa very preprelimi 
nary thing. It seems to me a waste of money to design a plane until 
you know the size, shape, and speed, and so forth. 

Secretary Gares. I think I am correct in saying that we are doing 
paper work. We are doing b uepri Lit designing, hot « utting metal, 

Mr. Punnion. You are doing imagination. Youare imagining these 
things. 

Secretary Gares. Yes. 

Mr. Pirnion. You talked about a report for September 1. Do you 
think that will give you time for plenty of development? I think 
there should be a progress report. You should have plenty of time. 

Sec retary Gates. October is just that much more comfortable. 


POSSIBLE SOVIET DEVELOPMENT EFFORTS 


Mr. Prnuion. There has been talk about the Russians getting a 
nuclear plane ahead of us. The law of physics and the law of eco 
nomics and the law of wastages of manpower, and so forth, and effec 
tive use of technicians, applies equally to the Russians as it does to 
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us. If we are engaging in a wasteful situation here, they would be, 
too, would they not? The same laws apply. If they are wasting 
7.000, 8,000, 10,000 people on this thing and they come up with a lum- 
bering boxe ‘ar, it is a wastage for them. So I do not think, as you 
say about the psychological warfare, I would get too excited. 

Secretary Gares. I have not gotten excited about it. 

Mr. Pinui0n. Certainly if we are going to engage in a propaganda 
battle, then we ought to engage propaganda experts and use “those 
laws and tools, rather than the Defense Department and waste tech- 
nicians in order to try and put across a doubtful propaganda bit of 
information across the world. 

Secretary Gares. I agree completely, sir. I do not think it is our 
business. 

REPROGRAMING OF EXCESS FUNDS 


Mr. Pinion. [think we agree on this thing. 

By the way, Mr. Secretary, if this money were all appropriated 
and you ™ ud some excess money that you w: inted to re program, why 
should it necessarily be reprogramed into research, for instance, if 
you “ and I am sure you do—mapping. This plane incident 
brings it up. It is certainly not firepower we need with the missiles 
as much as target power. We have to get to the targets. Could 
you apply that money to something like that which is of immediate, 
pressing need, rather than into another research thing which may not 
have immediate usefulness to your target power ¢ 

Secretary Gates. No, sir. 

Mr. Piiuion. Off the record. 

(Off the record.) 

Mr. Manon. On the record. 

In view of the fact that the Secretary of Defense has an important 
engagement at the White House at 11 o'clock, it is necessary for 
us to make this first meeting with the Secretary of Defense rather 
brief. If this special subcommittee continues to function and we 
make a thorough study of the problem of nuclear-powered aircraft, 
we will, of course, have to go very thoroughly into many matters, and 
we will have to have extensive hearings and probably a staff study as 
well as our own hearings, in addition to our own inspection trips 
which we may make to inform ourselves as to what may possibly be 
done or what may best. be done. 

It is not my thought that we would go into an extensive hearing 
with Dr. York at this time. That canalso come later. But I thought 
there might be some questions we might clarify with Dr. York. 

Mr. Taper. There is one thing I have. 

Mr. Manon. Mr. Taber. 

Mr. Taper. That is this: There was an appropriation to the Air 
Force for this current fiscal year. That is right, is it not ? 

Dr. York. Yes, sir. 

Mr. Taser. Of that, there will be about 15 million left. Was there 
an appropriation to the Atomic Energy Commission, also? 

Dr. York. Yes, of about $70 million or $75 million. 

Mr. Taper. Are these funds exchangeable between the AEC and 
the Air Force? 

Dr. York. No, sn 
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Mr. Manon. The indications are, from our record here which has 
been made available by the Department, that for the fiscal year 1960, 
the Air Force will expend $59.2 million and the Atomic Energy Com- 
mission will spend $63.9 million. Those are the facts which have 
been given. As you know, from year to year they estimate how much 
they may need on these programs. It is pretty difficult to estimate in 
advance what you will need on a researc ' and development program 
ot this type. W e are gl: id you are not 2 Ing to spend all the money 
we have provided, unless you can spend it eels ably. 

Mr. Taser. You do not need, as I understand it, if you get $75 mil- 
lion out of the new bill, the $15 million carryover ¢ 

Dr. Yorn. I believe that is correct, Mr. Taber, that the $15 million 
has probably already been reprogramed, but I would have to check 
that and be sure. 

Mr. Matton. It probably has. 

Mr. Suepparp. Just a minute, Mr. Chairman. Am I to understand 
from that that reprograming is not directed and cleared by the chair- 
man of this committee / 

Mr. Matron. It is. 

Mr. Sreprarp. Then we know definitely what has been done with it. 

Mr. Manion. We do not have the facts at our fingertips. We will 


ive to check on it. 


Dr. York. There have been a number of reprogramming actions, and 


which one has involved which money, I just could not say. 
Mr. Manion. Here is the testimony of General Wilson, on page 469 


] . - . 

of the Defense Nnearywngs: 
General Witson. This program has changed somewhat in character, and the 
emphasis has shifted from an ahnost total preoccupation with the direct cycle 
to emphasis on the indirect cycle The end requirement for fiscal year 1959 is 
SHO.3 milton. The remaining $15.7 million has been reprogramed to other 


projects and has been reported to Congress. 


That was at our hearings. Prior to that, on January 29, 1960, y the 
committee was officially notified by the Department of the reprogram- 
ne achon. 

Mr. Jensen. It has been reported. 

Mr. Sueprrarp. That, to me, does not mean too much. 

Mr. Jensen. Let us understand thisthinge. When the Interior De- 
partment or the Army Engineers want to make transfers, that is what 
you eall reprogr: uning. I presume, from one concept to another, or 
one part of your agency to another. The Army Engineers and the 
Bureau of Reclamation eall the clerk of our committee and the clerk 
then contacts our subcommittee if we are in session, or he contacts the 
chairman of the committee and the ranking Republican on the com- 
mittee and explains the request for the transfer, and if we think it. is 
justified we sav “OK; go ahead.” If not, we say “No.” 

Now, my question. is, as I understand this situation that exists to- 
day the Secret: ry of f Defense has simp ly programed this $15,700,000 
and just reported it to Congress and has not got the consent of the 
committee to make the transfer, is that right / 

Dr. York. It was reprogramed within the same appropriation, 
namely, R. D. T. & E., Air Force, and [am sure you know more about 
the rules than I do, but we are required to report reprograming of 
more than some amount, which | believe isS1 million. 
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Mr. Manon. The matter of reprogramming is usually considered as 
a subcommittee matter. Subcommittees function differently in the 
way they handle reprogramming. 

Mr. Jensen. Did you give your approval to transfer funds or isn't 
that necessary | under the rules he sre / 

Mr. Manion. My point is that there are thousands of budgeted 
projects in the Defense Department. Officials submit their estimate 
of what each one will require, but they are rarely exactly right on 
the nose with respect to projects and the »V go Over Oh some and they 
go below on ee That is our problem. We require that we be 
kept informed of developments, and the committee gives clearance 
to certain significant re programing act ions. 

Dr. York, in your capacity, do you approve or disapprove every 
reprograming action 4 

Dr. Yor. The situation Is this, Mr. Chairman: That any repro- 
eraming of more than S82 million requires prior up proval from my 
Office and there are a great many restrictions on that kind of repro- 
oraming over and above that. I or exalp le, the re progr: ming ean 
only be done within an appropr iation and not from one appropriation 
to another, or from one service to another. We require prompt noti- 
fication of reprograming of Jess than this figure. The S2 million 
figure was selected on a practical basis of reducing to a workable 
amount, a workable number, the number of cases that did require 
reprograming and therefore required weeks of delay that it takes 
always to study these things. In other words, we prefer to set re 
programing at a figure which will result in a sufficiently low number 
of cases so that we actually can, as a practical hiatter, look into these 
cases as opposed to simp ly being’ er about it. 

Mr. Manion. Thank vou very much, Dr. York. We ¥ preciate your 
coming down. We will write a letter to the Secretary f Defense ask- 
Ing formally that this program he get peer et cetera. Of course, 
vou are in the process of doing that, as I understand. We will expect 
you to report to us approximately « on the Ist of October as to what 
changes are deemed to be advisable as of that time. 

Dr. York. Yes, sir 

Mr. Manion. T 
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